Repairs 


de ‘voT- w=120/100 En 
oon Jo 
cat. wey 


Rectifiers 


with press-in diodes” 
on T1-Alternators 01206005... 


BOSCH After-sales Service 
Automotive 
Equipment 


This publication has been designed with the forth-- 
coming change-over to microfilm in mind, oe 


~When a publication has been transferred to microfilm, 
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Tools 


Arbor press 


_ Press-in mandrel 
Clamping device 
Puller 7 a 


Materials - e 


Electro’ eee spray 
(clear) No. 1532 


or 
Finishing varnish | 
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EFAW 192 


| Commercialty available 
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rie ~ conmerciat ly available 
Soldering iron 180 W 
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Conversion of the rectifiers from Siemens to Bosch 
diodes es . ; 2 2 Pe 

The heat sink shown is fitted with Siemens diodes pressed 
in from above. The*diode connections are soldered to the: 
joining bars. . ; :~ ee 
The Siemens diodes used up-to now (2 127-320 018 and. oe 
019)-are no longer available.. : oe oe 
If the Siemens diode in such a heat sink is defective, — 
the complete heat sink is ‘to be replaced by the heat. 
Sink 2 125 715 061 which is-fitted with Bosch diodes. 


‘Conversion of rectifiers ; 
Rectifiers on T1-Alternators. 0 120 600 5. 


120/031” 


‘Heat sink fitted with Bosch dieaes o Bure ce 
Diodes pressed-.in from outside. Diode connections 
eb idened: to the neat s70k joining. bars. 


ae . ' a 
, ‘, . er 5 


Me 2 


Conversion. of rectifiers 
Rectifiers on*T1- Alternators 0 730 600 5.. 


120/032 


‘Removing the rectifiers ae 

‘Remove the fastening. screws from ti teravina) ‘studs Be, 
D- and D+, and from the rectifier assemb] y left hand. 
figure - arrow): a 
On the inside of the rectifier (right- hand sicuike: sided 
arrow)’, pull: off the. Capacs.tor connection from the rect- 
ifier. 

“Remove the rectifier assembly ‘rom the ‘end shield. 
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A7 Conversion of rectifiers : 
Rectifiers on Tl-Alternators 0 120 600 5. 


Removal of a heat sink fitted with Siemens diodes 
———eT SE nk titted with Siemens diodes 
The rectifier assembly is comprised of 3 heat sinks with 
diodes. Heat sinks 1 and 2 are fastened with common 


screws, aS are heat sinks 2 and 3. & 5 
If a diode is’defective in a heat sink, the heat sink 
_ concerned must be removed as follows: ve. yee 


Cut the diode. connections’ from the. heat ‘sink concerned 
at the soldering lugs of the. jone- apiece Joining bars: Use 
sidecutters, | he” a Bea 


Conversion of rectifiers : Pe ee 
Rectifiers on T1-Alternators 0 120 600 5. 


‘“? : 


Defective diode in heat Sink 1 
2 : 
Remove heat sink. 


aoe Defective diode - cin heat sink 2 - 
ar ey eee 


Unsolder the diode connections, ani heat sank i and use. 


pointed pliers fo bend up the terminal Tugs at, the, 
joining bars. 


Remove heat sinks 1 and 2., - ° oe 


| Defective diode in heat Sink 3 ‘ pe oe 4 
Unsolder the “diode connections from heat, Sinks 1 and 25° 


with pointed pliers bend Up the terminal lugs; at the. f 
joining bars. ee a ere ee 


_ Remove heat sinks 1, 2 and 3. 


Conversion of rectifier 
Rectifiers on T1- ara 0 120 600 5. 


Before fitting: a heat sink equipped with Bosch diodes, 
the soldering lugs must be bent up against the joining | 


vbars (arrow). 


Conversion of rectifiers _ 7 
ectifiers on -Alternators 6 120°600.5.. 


a Fitting the heat sinks 


Install the heat sinks and secure with the cri 


cen ~ 


screws. fois 
Heat. eink with Bosch diodes: Don't forget. the. insvlas - 
ting_washers. | 
Bend the heat- sink joining ‘bars over the’ common joining 
bars of the rectifier at an en of about. io and, 2 


solder (arrow). 


Heat sinks with Siemens diodes: Solder. the. diode ee 


ections to the euleer lugs on ae joining, bars. 
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Fit the rectifier ‘assembly into ioe end shield. 


Fastening- screw tightenin tergues 264 ens 
| - ae Ttg-e 10.07... 
oe “ ont BE: ote 10:0 «. 
| = Pago fe D+ bolts 2.4 ey 


° 
: . qo, 
: mee, : it 
& : \ 


Al -brighé-éreas on n collector-ring end shield, ee 


~Sinks, diodes and joining bars are to be. coated with- 
| finishing. varnish or ‘insulating spray. (electric). 
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After conversion. check the function’ ng ref the rect 


* fier 1th an al r te 
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‘Replacing _the diodes on. heat sinks fitted swith 1 Bosch 


diodes 


. ? 


Clamp the rectifjer Leta in the aie device” 

KDLJ 6008 so‘that’ the heat sink with the defective’ 

diode is pointing upwards: When enpEtng use ae fasten- 
; ing: Pant une veds 8s 
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Replacing Bosch diodes 
Rectifiers on Ti-Alternators 0 120 600 5. 
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Renoval se a. defective” Bosch diode _ 


Drill out the diode: Hole diameter 4 mm 
ae Auge 5 Hole depth «10 mm 


Cut an- M5 thredd in the noes (arrow). 
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Reptacing. Bosch diodes _ . 
Rectifiers on Ti- pI Peratobs 0 120 00 oe 


Clamp the clamping device KDLJ 6008 in the vise (Fig.). 
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Replacing Bosch diodes . : 
Rectifiers on Ti-Alternators 0 120 600 5.. 


| | - Sena : 


Ae yes reeks 6007 to the diode and screw it in 
(arrow); | 6 y is ey et te 

_ Using the soldering iron, heat up the diode connections 

‘to the. jgining bars and then use a screwdriver and the -. 
puller together to remove the diode. ey oe 
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Replacing Bosch diodes 
Rectifiers on T1-Alternators 0 120 600 5.. 
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1 '- Positive diodes 
2~ Negative diodes - 
3 - Exciter diodes, 


Pressing-in a Bosch diode © 


Caution: When pressing-in new diodes take care that the 


2 positive, negative and exciter diodes ‘are’ not 
mixed up. | : a ae 


The-pressed-out positive and exciter diodes*are to be 
replaced by the Bosch diode 0 270 100 118, and the 


negative diode by the Bosch diode 0-270 100-117;--—-- 


Replacing Bosch diodes - 
Rectifiers on T1-Alternators 0 120 600 5. 


Clamp the rectifier assembly in the clamping device KDLJ 
6008. Using the press-in mandrel 6499/0/2 ‘and an arbor. 
press, press the Bosch diode into the heat: sink.» | 


Solder the diode terminal to thé heat-sink: jeining bars. 
After replacing the diode, check the functioning of the 
rectifier with an alternator tester. fe 
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Replacing Bosch diodes 
Rectifiers on T1-Alternators 0 120 600 5.. ee 


Only tor use within the Bosch orgenizstion. Not to be eumwmeniested to say third party. 


New Product : 
0120 689502 ~T1-28V95A16 _ 
Alternator with 


0192053001-EE28V3 a 
Attached-type transistor regulator 


AABABAAWAL 


, 
Bosch has developed a new T 1 alternator, which is 
intended to gradually supersede the present standard 
T 1 model with hinge mounting. The electrical design 
(stator core and claw-pole halves) has been adopted 
from the standard T 1 series produced up till now. 


The new T1 is a 16-pole claw-pole alternator. The 

_ stator core Is not pushed into a “stator frame” asin 
the previous model, but clamped between two end 
shields. This end shield design (with 1-piece diode 
assembly) has been employed for several years in G 1, 
K 1 and N 1 alternators and has to date proved fully 
successful. 5 aye Oo 
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Co Fig. td 2 ay 
Alternator section drawing — 


1 = 2groove pulley... 
+2=Fan - . 

3 = Grease cup 

4 = End shield 

5 = Stator core Fe 

6 = Collector-ring end 

- shield 

7 = Excitation winding 

8 = Sealring ' 

9 = Collector ring 
10 = Attached-type transistor 
i regulator EE 28 V 3 
11 = Collector-ring enclosure 


by means of felt washer * 


- and saal ring on diode * 
plate 
12 = Swivel arm | 
asinold T1 


The dimensions of the swivel and holding arm as well 
as the distance to the pulley are the same as with the 
standard T 1 model, so that generally speaking the T 1 
alternator can be mounted on the engine without any 
change to the alternator fastening parts being neces- 
sary. The same or even greater power — the alternator 
itself being smaller and lighter — is achieved by using 
two additional diodes at the neutral point (as described 
in VOT-I-120/1 8) and optimum cool-air ventilation in 
conjunction with the fan (outer dia. 210 mm). 


The alternator bearings can be greased as before. The 
grease cups should be refilled twice in every 


- 
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[Regulator attached 


a 
Fig. 2 ‘Alternator wiring diagram with interterence- 
Buppression resistor : 


o 


100,000 km. The rectifiers or diode plate with heat sink 
are/is a Spray-coated printed board as intheN1 28V 
alternators. Pe es 


Terminals B+, 8-, W and 0 + are of the stud-type, 
being covered by an air-intake cover and protected 
against corrosion. 


For over-voltage protection the devices used up till 
now in standard T 1 alternators can also be used for 
the new alternators. Thus six 1 A exciter diodes are 
fitted. The new T 1 alternator has the following 
characteristics: ; - 
@ smaller and lighter construction 
@ same power though requires less space 
@ reasonably-priced since mass-produced 

-@ easy maintenance 


@ dust-proteced by means of collector-ring en- 
closure 


@ terminal “W" interference-suppressed due to 
3.3 kQ resistor built into cable. In conjunction with 
the vehicle electrical system and a tachometer this _ 
results in a lower interference voltage. : 


@ attached-type transistor regulator, therefore ~ 
electrical system less susceptible to trouble. 


 A20 EEE 


Bloc agre 


Attached-type transistor regulator 0 192 053 OO1~ 


Revs | Pe 
i Thaattached-type transistor regulator EE 14 V3 used. 


in G hand K 1 alternators ts today mass-produced 
and has fully proved itself. We assume familiarity with 
‘the operation and mounting of this regulator. * 


Construction and dimensions of the EE 28 V 3 reg- 

ulator are identical to those of the EE 14 V3 (no 

external differenca.can be detected). a 

The regulator with Brush holder is so designed that it 

cane be fitted in place’of the brush holder for the 

separate regulator in G }\K 1,N 1 and T 1 alternators. 

Advantages of the EE 28 V 3attached-type transistor ’ | 
* regulator: ; 


@ alternator and regulator one compact unit 


@ regulator and brush holder one compact unit 


@ no fastening or electric i costs as me 


case of e.g. separate regulators 


f 


@ can be fitted subsequently on alternators of the \. 
1piece diode assembly type (instead of brush : Ed 
holder far separate regujator). 
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REPAIR INSTRUCTIONS 
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INSTRUCCIONES DE REPARACION : 
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Adn a ea : 


1. Required test equipment, tools, lubricants, etc. Bosch Part No. 


Test equipment: Test and transformer panel EFAW 81] and..82 0681 169 013 oe: 014 

: Dial indicator ~~ EFAW. 7 * 1 687 233 011_. 
Magnetic stand - EW/MS 1B1 0.601 980 oor - 
Ohmmeter (e.g -Pontavi) Commerrlally available — 


Lothe tailstock steady ‘es . 

Ball bearing extractor , 

Mounting device for fan pulley 

Arbor press ) 

Torque sponner aa - 
ing tool EFLJ 64 for radial fare - 7 683 203 011 


Lubricants: Grediefor ball bearings and rediél a in: Bosch grease VS 9840 
can containing Vib 5927310000 - 
Grease for ball bearing seats” Bosch grease Fi70v1— 
Silicon paste for diode contact surfaces ~~ + Bosch grease Ft 2v2 
» Corrosion protection paint VS 9994-Fl Fas te, 5 928 850 000 a 


Documents: ° , Spare parts list ye . . VBT-EVE 315/5 
'. Test instructions for altemotors VDT-WPE 315/1B.and . SB 
_ Test specifications for altemators™ ; 2 VD T=WPE 315/10~18 


~ ‘ 


. Appareils de contrales sndiipensables. outillage, 


i 4g ae "7 ho 
lubrifionts, etc. -\ _ t Référence Bosth 


Appareils de . _ \ ee ee 
contle:; Tableau de contréle etde . Wa 7 gee Soe 
= transformation — EFAW 81 et ..82 0681 169013 et ..014 
Comporateur . ; EFAW 7 oe. 1 687.233 011, 
Support & pied magnétique : : 
pour instrument de mesure EW/MS. 1B1 a 0 601 980 00) 
Ohmmétre (Pontavi por ex. ) : 2 commerce courant 


Outilloge: Lunette de poupée mobile pour tout 
. Dispositif d’ extraction pour roulements billes 
Dispositif de maintien pour Boe de ventiloteur 
Presse & poingon : etn ae . 
Clef dynamonétrique : 
Outil a presser EFLJ 64 pour joints (edioue. 1 683 203 011 


Lubrifionts: Graisse pour roulements d billes et joints radiaux Graisse Bosch VS 9840 
en bofte de 453g 5 927-310 000 
Graisse pour siages de roulements a billes Groiste Bosch Ft70v1 
Pate aux silicones pour siges de diodes Graisse Bosch Ft 2v2 
Peinture onticorrosive VS 9994-F| : + 5 928 850 000 


Documentation: Liste des pices de rechange ae VDT-EVE 315/5 
Instructions d’ essai pour alternatedrs VDT-WPE 315/I1F et ../2 
Valeurs d’ essai pour altemoteurs - VDT-WPE 315/10- 1D /F 
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1. Aparatos de ensayo que se precisan: herramientas, z © 
Tubrificontes etc. : : Numero de pedido Bosch 
Aporatos de « |: : . . 
ensayo: Cuodro de pruebas y de are ar 3 te 
i teansformador : EFAW 81 y ..82 - _ 068) 169,013 y ..014 
Micrémetro de esfera :  EFAW 7 , vee 233 O11 | 
, Soporte de medici6n de pie’ - ; 
mognético \" EW/MS 181 0 601, hee 
- Ohmidmeteo (p.ej -Pootavi) ~ s en en et ee ; 
/ : ane ~ Bast 
Herramientas: Luneta de contrapunto : a 
. Dispositive extractor de ‘rodamientos de bolas ° ” 
Dispositivo de sujecién de la polecsventiicdar 
Prensa'de mandril , 
Llave dinamométrica 
Herramienta de enbuticite EFLJ 64 poro oy 4 a 
juntas rodiales : 1683 203 O11 “> 
Lubrificentes: ~Grasa lubrificonte para dcestanies de bolas y_- : 
juntas radiales : Grosa Bosch VS 9840 
- en botes de 453 a. * 5 927 310 000 
Grasa lubrificante para asientos de rosentenieh” 
de bolos ~ Grasa Bosch Ft70v1 
Pasta de siliconas pora wperticies de apoyo Le 
de los diodes a ies * Grasa Bosch Ft 2v2 . 
Pintura anticorrosi6n VS 9994-F| _ 5-928°850 000 


Documentocién: Lista de piezas de Tecambig -- VDT-EVE 315/5 , 
Instrucciones de ensayo port altemadores VDT-WPE 315/1 SP y .2/2 sp ee 
Volores de ensayo poro aliemodees i VDT-WPE 315/10-1 SP 


2. Circuit diagram! 


Fig: 2 


Circuit diagram 
for H 
T2(RL)2BV125A30 


Note: 


On. _62A10, the condenser between negative diodes and conn is eliminoted. 


On ... 85A12, the transformer is eliminated . j 


2. Schémo . 
Figure 2 ” Schéma de T2 (RL) 28V 125A 30 


Remorque: ae 

Sur... 62A 10 le condensateur entre les diode’ négatives etla masse n “existe pas. 

Sur... 85A 12 le transformoteur d’ intensité n “existe pas. 
; : \ 

2. Esquema de conexiones : \ 

oe 2 Esquemo de conexiones para T2 (RL) 28V 125A 30 


“Observacién: 


Para ... 62A 10 se suprime el condensador entre los diodos negativos y masa 
Paro ... 85A 12 se suprime el transformodor de intensidod - 


Sek y 


3. Dismantling the altemotor 
ee EIN OIET 


Secure altemator in clamping block 
EFAW 9. 


Fe MOI OET A eee 


Hold belt pulley in suitable holding 
device and undo nut. 


Remove belt pulley ond fan. 


Mark position of drive and slip-ring end 
- bearing. 


Se ee eer rT rerEE seen 


On altemators with shaft stubs at both 
ends, release coupling claw priot to 
remove belt pulley (Fig. 3). 


Remove cover over the carbon brushes. 


Withdraw carbon brushes ond secure in 
withdrawn position. 


Unscrew the cover with the oir inlet tube. 


’ 


Undo the 4 inner and § outer fixing screws 


Remove drive bearing assembly . 


Carefully withdraw rotor. ° 


Remove cover. Release 6spin. plug 
(Bendix). 


- —._Unscrew the 4 fixing screws sof the con- 
nection housing and remove. 


Disconnect connection cable as shown 
in Fig, 6. 


Mork connection cable {6 facilitate 
re-assembly. ; = 


E S13 
“hs 


Disconnect diode and stator cables from 
connection plate. ae 


Unscrew connection plate 


On alternator Type ...125A30 it is essen 
tial to hold the bolt from behind with an 

open-ended spanner whilst unscrewing the 
diode connections, to prevent damage to 
the diodes. . 


Tum stator ‘housing in clamping block 
through’ 180° and release the. connection 
bus bar/heot sink with screwdriver. 


Remove slip-ring bearings. ‘ 


é 


Secure rotor in clamping block. IF it 

is necessary to remove the ball bearing 
on inner ring or thrust bearing, make 
certain that extractor claws are applied 
as close as possiblefo the shoft . 
It is essential to renew ball bearings 
after approximately (120, 000 km) 
75,000 miles or if they have been re- 
moved from the rotor. 


, 
¢ 


4. Clean components briefly in benzine 


or thrichlorethylene . 


Sele. ¢ WIE 10513 


. v 
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5. Inspection and repair of individual 
components 


Check single-pole rotor for short circuit & 
earth. Test voltage 80 V A.C. Check ex- 
citer winding with Ohmmeter. Resistance - 
value 3.65 Ohm +10%.  , 

Should the slip rings require skimming, bbe 
_ serve that minimum permissable diameter is 
(54mm) 2.24 in. and maximum run-out 

(0,03 mm) 0.0012 in. The slip ring surface 
must be absolutely smooth (only diamond or 
tungsten carbide turing tools-should be used). 

a ens 

Thrust beating 
After removing the old shaft seal, fit new 
seal using tool EFLJ 64. 


‘ 


Subsequently grease, seal lip omply with , 
VS 9840. 


Drive bearing Oe 


After fitting a new shaft seal, using tool ” 
EFLS 64, ‘amply greose seal lip with . 

VS 9840. 

Attention |! 


It is essential to renew the shaft seals of 
both thrust and drive bearings ! 


Yoke with stator 


. Check for short circuit to earth. 
Test voltage 80 V A.C. 


WIE 3513 - 
Sem 2 o 


Check resistance of stator winding-be- 
tween all phases (winding ends) % vane 
Resistance data: 


-.. 62A10 = 0.058 Okim + 10%, 
,.. 85A12 = 0.058.“Ohm + 10% 
125480 = 0.0146 Ohm + 10 % 


. Slip ring bearings, output diodes 


Check diodes for continuity and cut-out 
direction with test lamp. 
Test voltage 6V D.C. 


The 3 diodes on each heat snk must have 
the some polarity. 


. 


, 
f 


Pe 


Unscrew defective diodes with socket 
wrench. 


: Check heatfsink for short circuit to 
earth. Test ‘voltage 80 VAC. 


_ 


WIE 34813 
au 8 


Renew carbon brushes. 

Ensure that no solder flows into the braided 

cable when soldering. 

Use only resintin saldert 
_ After soldering, check carbon brushes in 
' brush holders for ease of movement. 


ee r 
' Prior to screwing new diodés Frid posivié, 
coat their contact surface with silicén 
parte Ft 2v2. 


ot 


Strew in a ce tighten w 


<"spanner. Tightening torque f6r output 


& diodes (23.28 emkg) 1,7./2, Oft. Ib. 


Corrosion protection ! 


Finally, oll bare metal surfaces st the hed 
Sink must be coated with black paint 
VS 9994-Fl. 


Poe 


Grease ball bearinG’seat with Ft 70v1 
(If the ball bearing seat is damaged, “the 
complete slip, ring bearing must. be renewed), 


Coat fixing screws and_al| bright ports on 
heat sink with point VS 99B4-FI. 


; ca . fe < - 
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WIE 34513 
- Sag 


Alternators with shaft stubs at both ends 
“ incorporate a shaft seal in the slip di 


bearing . ® 
Press new shaft seal into position using to 
EFLJ 64, during this work the slip ring beo~ 
ring must be placed ona suitable ’s support in 
the arbor press. 


oe 


Connection bus bar 


Check condenser with test probes EFAW 84. 


a7 : uf 7 
In the event of a defective condenser, the” 
complete assembly (holding block with con- 
denser) must be renewed. ® 


Check secondary winding of transformer: 
1. on winding ends (Fig .25) and Ge os 
~2.0n Bendix: connector between D. and E; 


The aesistance values: 


..28V 62A10 “approg’ . 10 Ohm. 
..28V 125A30 = approx. 110 Ohm. 


Op ig véluee (belween 1. and 2) denote 
Badly oldered gonnection. ; : e@ 


Fig.25 
ae 


: Renew diféctive exfiter diodes. 
Bend back holding a ee exciter diode 
cable. 
Prior to fitking,—coat contact surfaces of 
diodes a grepse ft 2v2. : 


re. 


J oN » 
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WIE 3/513 
Sek 40 


Slide insulating tube Sase cabled, 


Close holding clip and coot bright sur- a 
faces wit ) paint | VS 9994-Fl. 


a 


Ensure eee between load-carrying 
components and earth. 


' Single-pole rotor 


Place rotor together with suitable support 
into arbor press. 

Slide bush on shaft then carefully placing 
thrust bearing into position. ' 


Press on ball bearing... e 


Note! New ball bearings are aes 


Place: intermediate ring on rotor, shaft drive 
side so that the chamfer on the ring faces 


upward . 


Sis: 


Cm tes le 


a 


Slip ring side at rotor. shaft: . 
First place intermediate ring (chamfer down- 


: meray in position and “then the “Nilos" “ring. 


ae 
Press on ball bearing. 


On alternators with shaft stubs at both ends 
_an additional intermediate ring is placed 
on top of the 7 bearing (see Fig. 29). 


 WSE x58, 
Seas 


6. Assembly 


To increase corrosion resistance of alter- 
nators, all bright surfaces (screw heads, 
heat sink, etc) should be coated with black 
paint VS 9994-Fl during assembly. 


, Secure stator housing in clamping block, 
” EFAW 9. Place connection bus bar,in position 
and screw down Lahilye 


Fit slip ring howanee When sieeuns the ' 
cables through their hole, the glued-in j 
insulating paper in the heat sink must not 
be damaged. 

Serew connection housing bus bar to Heat 
sink (see Fig .9)< Tighten fixing screws on 
connection housing. .¥ e @ 

‘Bind connection cables together with 
string close to heat sink. 


Secure connection plate with 4 cheese~ vate 


headed screws. 
Connect diode connection cable as shown 
in Fig. 33. 


WIE S38 
Sek ir 


Cable pisitions and their fixing in alter- 
notor ...125A30: 


Note: Secure lock nut! 
Cables should be bent through the aes 
possible radius. = 


Withdraw carbon brushes: at 
Carefully slide rotor into stator housing to 
approx..2/3 of ‘its length. 

Assemble dtive and thrust bearings with 

the screws, 

Now slide in'rotor filly and tighten down 
"drive bearing. & 
Apply compression springs to carbon brushes’ 
and screw covers into position. 


b 


There must be sufficient clearance, between. 


stator housing and connection cables (danger 
_of short circuit to earth) © 


Tighten all screws. and coat screw ‘heods with 
black’ paint VS 9994-Fl ss 


Place"tonnection noveing,« in position ‘ond 
screw down. 

Screw Bendix socket (with pin and letter 
marking at top) into- position. 

Fit rubber grommets and cover. 

Place fan and belt pulley in position tight- 
ening fixing nut to (12...15 mkp). : 
87...108 ft 1b. 


WISE 34513 
| Sein 
be So, ah 
Slip ring eceuaiticity ae, ae max. 0.03 im (0.001") 
Minjmum length of carbon brushes ie a re “12mm (0.47") ; 
Brush pressure i aa a 450. ..950 p (16. 19,5 02) - 
Minimum slip ring diometer ; Pet areas : P67 in ( 2.24") - 
“Resjstance of stator winding - ee 
on 12 (RL) 28V 62A10 0.058 Ohm + 10% , 
+ 8A12) *. 0.058 Ohm + 10% 
ho 125430 (0.0146 “Ohm + 10% 
Resistance of exciter winding (rotor) . a 3.65, Ohm. +°10-% —oe . 
‘. Tightening torqué of fan belt pulley nut 12.2. 15 mnicg: (87 --. 108 ft Ib) Eee gar . 
© wef exciter diodes.” © 13.5... 17 emkg (1,02..1,3 ftelb) 
. of output diodes 23. bse 28. emkg ( 1,7...2,0 fr Ib) oi , oh | 
cae a bg ee 
8. Testing the alternators. ar 
Sée-festing ingfructions. x 2 VDT-WPE 315/18 : ow 
% “VDT-WPE.315/2B°. UJ 
Test specifications, see VDT-WPE 315/10-1 B U 
< F . eae ‘ = 
Ls Caractedatiguentduiniase , m7 Pe MI GN 7 - ae 
Faux-rond des bagues collectrices - 0,03 mm max. . . eee 
Longueur minimale des balais - Sh fae oe 12 mm. . ; 
Prassioa'd’ oppuides balois.” ° | 4508550 go 
Diomatre minimal des bagues im ee ee - 37 mm, i e : 
Résistance de I’ enroulement du stator. ; _ aa me pie. Se 
surT2 (RL) 28V 62 A10 0,058 ohm + 10% 
85A12 ° 0,058 ohm + 10-% 7 
125430, 00,0146 ohm 10% on ae 
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VDT- WJE 315/3B 
_ Edition 7.68 Ist Supptement. 


x 
Nota 


Translation of German edition of 5.68 


ALTERNATORS :01206000.. 


s 


Replacing the slip rings.. 

Mount rotor in clamping device. 
Unsolder the winding leads from . 
the slip rings carefully with a 
soldering gun or soldering iro 

Pull off slip rings with o claw pdller. 


‘ 
¥, 
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Cleon rotor shaft and roughen the su: ‘acer 
-where the slip ring sits so that it cannof 

displace during cementing and pateening 
of the cement. 

Coat shaft ot the slip ring sect ia, -the 

inside of the Slip ring with Resin! . 


(Kk 65 v 1). 
Fig. 2 


When pushing on the slip ring, a distance | x 

of 6.2 mm (0, 244 in.) from the'collar on 

the rotor shaft to the slip ring must be 

observed, also observe the position of the. 
__ connections, a“ aos 

“Solder winding leads to slip ring connections 

and then coutwwith Resinol. 

Place rotor in heating’ and harden 

for one hour at 1602C (320°F). 

Pea according to sec. 5 of. 

—VOT=WJE eas B. 4 


Fig."3 | 


§ 


Testing the rotor 
The rotor test is carried out according to 


sec. 5 of VDT-WJE 315/3 B. 


Only for use within the Bosch organization. Not to be communicated.to ane third panty. | 00...12 
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New Product | a (& — WOT+1-120/3 En 
; , a _ . *  §,1983 


. PERMEABLE-ROTOR ALTERNATOR . aang Replaces Ed. 1.1983 
(without collector rings) : : 


0 122 469 0.., N3 +28 V : 


with attached- -type aa vol tage regulator 
0 192 053 010, EE 28 V 3 


Fig. 1 


Alternator, section drawing 


Fan 

End shields ; 

Pole body with winding | 

Stator . 

Rotor without winding (nermeatie® rotor) 

Attached-type transistor voltage regulator 
EE 28 V 3 


fa 


Construction 


12-pole through-ventilated synchronous seneraner with integrated rectifier 
using pulieen diodes in a: _ three- -phase bridge circuit. 


ah 


Geschalisbererch KH Kundencenst. Ktz-Auscustung 
¢ by Roden Bosch Gmon. 0-7 Siutigert 1. Postfach $0 Printed \n the Federal Republic of Germany 
impnme en Republique Fedérala d Allemagne par Robert Bosch GmbH 


32s 


ok ; y 
- : * 
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ee 


Designed without collector rings, permeable rotor. (rotor without winding), no 


rotating windings. Hard-wearingy robust SONS SUCTION for Sneenced: service LINE 
under extreme conditions. 


@ Alternator circuit diagram 


Alternator N3- 28.V 35A 19 


1 = Attached-type transistor voltage regulator 


Alternator N3 - 28 V 50 A 20 


Attached-type transistor voltage regulator » 


+ . 1120/3 


=4- ; ay Be 4 


he terminals,B+, B-, W and D+ are+ in. the’ form af screw connections on the 
outside of the alternator. The ‘voltage ‘regulator. is, protected against mecha- 
nical damage by a cover screwéd. pniko the end of the” alternator. — 


he following features Ghar weterize the N 3 alternator: - ‘ 


Low maintenance level required (relubrication is unnecessary, there: are_ s om 

no carbon brushes fitted and no collector rings) ee en eee ee 
ahs Rea RS see EL ete 

Long service life 


Pre-excitation is not necessary ae 


The attached-type transistor regulator - is s proof against: the voltage peaks ml 
which can occur in the vehicle voltage system. ae Prey oe 


The alternator can be operated without battery. Poa - ae Se 


t 
ee 


@ Attached-type erausy stor voltage regulator 0 192 053 010 - EE 28° V 3 . 


Basic circuit 


The construction and dimensions of the. ‘Woltage eV 0 192 053 010 are 


almost Ydentical to those of the EE voltage regulator 28 V 3. Instead of. 
carbon brushes, two screw connections are fitted for D+ and DF. 
f 3 
p es 
‘ ; of * 
\ 5 f- 
s a ae - 


VDT - WE 315/48 6.70 
Edition 6.70 . LJ 


Translation of German edition of) + ) ; 
Traduction de/tedition allemande du ) 10.69 
Traduccion g ta edicién alemana del ) 4 


REPAIR INSTRUCTIONS 
INSTRUCTIONS DE REPARATION | 
INSTRUCCIONES DE REPARACION | 


a 8 


Alternators 


Slipring-less Alternator. with built-in exciter-generator + 


7 


Alternateurs 


Alternateurs sans bague collectrice, avec excitatrice incorporée 


Alternadores | 


~ Alternador’sin anillos rozantes, con excitatriz incorporada 


(T4 (RL) 28V60A 12) | 01236895... 


oe, 
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1 7 
1. Test equipment tools, lubricants ' 
"and technical documentation required 
2. Dismantling the alternator” 
3. Cleaning the components 
4, Checking, and repairing 
5. Assembling the alternator 
6. Lubrication ; 
7. Technicaldata. _ 
8. Testing the alternator 
es. eo a eo: -y 
: ae Pda Jee ; iin 
- 1. Test equipnient, tools, lubricants and!” 
#., technical documentation. required 


Test equipment . 


Alternator tester . EFAW 192 0 681 101 403 
Test panel . 
Transformer ey 

Ohmmeter (e.g. Pontavi) 


2 Toots: 


Clarnping apart 
‘wo Assembly.devicg, ote A 
“3° Ballrace puiler bell set’, .€F 3236 | 0681 369012" 
“Extracting j jews set EF 3146 / 0681 369013 
: : ~Maridrel ” ae ee foes EFU 64): 1683 203 011 
eo Bebb press - Cae Ny commercially available 
“Clamp for fan-belt pulley. commercially available 


“Extractor for ball pens \ co eee available 


Soldering iron mercially available 


_Lubriconts | 


Roller bearing gease 
(50 gr tube) oo. Ftp 34 5700 009 005 
Molycote-Paste a kg tin) Fr 70° V1 6700040 210 
‘Silicon oif (0.11 can) . Ol; 63. y 2 § 701 112 at 1 
Corrosion protection paint 

(Vkgtin) 9994 FI 5928 850 000 

~*~ Insulation lacquer 
(100 gr tay 2 2 A 57 3 5721 020 001 


Gi, ; 
ni : 
Further technical documentation 
f 
’ Service parts list i VOT-EVE 315/9 : 
Test instructions if VOT-WPE 315/1, ../28 
Test specification sheet VDT-WPE 315/10~1 B 
Testinstructionsfor °  - : 
transistorized regulator VOT-WPE 320/2-13 B 
Conversion instructions ‘ 
for test bench : VDT-WUF 113/48 
Operating instructions : e 
for EFAW 192°. VOT-UBF 113/68 |. 
(previously VOT-WWF 113/6) : 


& Pa2 


aor ences 


WHE S451 4 
Suk 3 
.2. Dismantling the alternator 


Mount alternator in clamping support EFAW 9. Mark 
relative position of field frame ‘to dyive end frame or 
rectifier bearing frame. a 

On alternators with shaft stubs at both ends ramove 
half-coupling from taper, if, necessary using ee 
Secure belt pulley with suitable clamp (€.9. Wilbar 6601) 
or hold. with open end wrench across flats of coupling. 
Withdraw key. : Fig. 1 


Secure belt Bulley avg clamp and uffdo’nut with 36 mm 
(156 in} open end wre chy, pS PES 6. 
Remove belt pulley and fan. Fig. 2° 


sae ~ a 
Undo fixing screws (8 outer, 4 inner). and lever off drive 
end frame. se 


Carefully withdraw rotor. ae Fig. 3 


et 


Loosen screw on rectifier bearing frame from inside 
(terminal. D+). Fy Fig. 4 


woe 24Sty 
am Sere 
aie Disconnect condensor from terminal \B+ ang, ‘earthing 
strap from terminal D-. Unscrew -dnd- femove duct 


Disconnect stator ‘connection’ from “heat “sinks .- (see 

“~arrows). “Unscrew regulator and pull off spade 

connectors. Undo remaining screws in flange and lever it 

_off field frame. . = . ae Fig. 6 
y a seis a Toy £ 


3. Cleaning the components ae 
Wash. individual ‘alternator Parts briefly with petrol or 
trichlorethylene. Thoroughly clean out otd Grease from 
grease cups and grease channels. 


4. Checking and Repair t 


4.1 Field frame (Stator) 3 
Check windings for ground short- circuit. | Fig. 7 
Test voltage: 80 V AC. : 


f 


Measure winding resisfance with Spmmeler (e.g. 
Pontavi). ; 

Measure 3-phase winding of alternator between the three 
‘phase leads (see arrows 3, 4 and 5). : 
The fietd windings of the excites generate consist of 10 
individual coils connected in series with 2 fly leads (see 


arrows 1 and 2). . 
s, 


Resistange values: 8 
3:phase windings 0.162+10% 


field windings ; 8.0 2+10% 
; (0.8 & per coil) 
3 ; 


“Resistance measurements may also bt carried out with 
EFAW 192 dccording to para. 4 and 5 of operating 
instructions VDT-UBF 113/6 B. * Fig. 8 


%. 


WE 35th 
fis 


Replacing the field winding: 


Place field frame in clamping support. Mark position of 
pole shoes ard connecting leads. Insert pole-shoe 


: screwdriver with suitable blade (part number 


1687 982 0093, screwdriver blade to be ground to 


~ Imm a in) width at a shaft height of 11mm (Zin) sQ 


that it fits .into the recess holes of the countersunk 
Screws. 

Undo pole shoe screws. Thierauotly clean, field frame 
and pole shoes. 6 : Fig. 9 


A 


' Position new coil, insert pole shoes (watch markings) 
and tighten pole shoe-screws. Correct Position. manyally 
to avoid skew fittiag. 

. Press in mandrel. . ee” 


7 % e 
Mandrel: ¢ . 
Material Euronorm Fe: 37 (Fe 42) 83 FN 
with bore to reduce weight, 7 
wall thickness 12-15 mm 3 -2% in) .. 
mark diameter on-front face, 


\ 
Place field frame in clamping support and tighten pole 
shoe screws firmly with pole-shoe screwdriver. . 
Press autmandrel. 
Check fitted cdils for open- and ground short-circuit. 
With “Uhu Plus’ glue coil connection leads securely to 


field frame. Also glue the three leads of the 3-phase 


stator windings to the field frame. ee Fig. 11 


Paint coils and inner yoke surface with lacquer 
FI57v 13. Dry field frame in overt at 125° C (260° F) 
for 2 hours. ai 

Clean pole shoes. 


wash 


4.2 Rectifier bearing flange. 
Forward direction: . 
é 


Diode 1 (neg. diode) = from connection D— (outer 
current rail} to heat sink 


Diode 2 (exciter diode) = from heat sink to connection 
D+/61 (middle current rail) 


Diode 3 (pos. diode) = from heat sink to connection B+ 
(inner current rail) 


” 
Sei ¢ 
Individually test press fit diodes with alternator tester 
EFAW 192. Fig. 13 
See para. 3 of operating instructions VOT-UBF 113/6 B. 
Clean off test points on heat sinks and current rails. 
; 

Test: ; { 
i {with tester EFAW 192) 


Diode 1? (neg. diode) : 
Test probes: to each heat sink. and the outer curvent rail 


y 


Diode 2 (exciter diode) 
Test probes: to each Neat sink and ‘the middle current ~ 


rail 
dW 


* 


Diode 3 (pos. diode) 
Test probes: to each heat sink and-the inner curtent rail 


Ground short-circuit test of heat sink and terminals may 
only be carried out with the ‘diodes unsoldered 


(otherwise they could be destroyed). 
4 - ’ 


Replecing oy: diodes on 3 : 

“Wy 
Unsolder eoarwensd of Hunted diode. During unsoldering 
open up tag on connection rail with long nose pliers 


, ie G' 14 


. 


Turn flange over and with suitable punch. carefully tap 
out diode: Do not damage current rail. Fig..15 


Before pressing in’ the new diode brush the seat of the. 
heat sink with silicon oil Ol63v 2. Place flange on 
suitable support (e.g. on 1 695 720047: clamping device 


for K 1 alternators). a 
Insert diode exactly upright, not askew, in heat sink 


bore, place “mandrel EFLJ 57A/0/1 over. the top and 
press in carefully; do not tlt! “Fig. 16 
After pressing in, check the diode separately. 


2E 341514 
Place diode connection wire under tag, close tag and 


solder. To protect diode from heat grip wire with a pair 
of flat nose pliers. / Fig. 17 


Treat all blaAk parts of the rectifier flange such as 
heatsinks, diodes and current rails with anti-corrosion 
lacquer VS 9994 FI. . Shs Fig. 18 
. i 


4.3 Rotor - 


Outer sing: 1 
Innerring: , 2 
Field winding: ~~ 3° 
Connection points: 4 - 


Clean off test points before electrical test. | Fig. 19 


-) 


Unsolder field winding frotn inner or outer ring. > 
Check winding for ground short-circuit. . 

Test voltage: 80 V AC. 

Place one test probe to ground, the other in succession 
on each of the three connection points {4} and field 
winding, 

Replace faulty rotor. Fig. 20 


WRE S4d Is 
‘So 8 

Diode chacking with EFAW 192 

Forward direction of diodes Fig. 21 


Function selector switch in position =@3= 
«Place one test probe on outer or inner ring, the other on 
each of the phase connection points in turn. 
Forward direction of diodes is in order if needle points 
to left or right green’ sector (lower scale). 


Inverse direction of diodes Fig. 22 
Function selector switch iN position ~~ 

Place red test probe on outer ring, black probe on n each 
of connection points in turn. 

Positive diodes aré in’ order in inverse direction when 
reading is nil to mak. 0.8 mA 

Place black test probe on re ring, the red probe on 
each of connection points in turn. oi 

Negative diodes are in order in inverse direction when 
reading is nit to max. 0.8mA, PSS gs 

For further details see operating instructions for 
alternator tester EFA : 


Soe, 
| aS 
If diodes defective exchaRye complete ring. Fig. 23 
Loosen screws, unsolder 3-phase winging from connec: 
tion points and field coil ends fromouter and inner ring, 
respectively. Pull cable ends backwards using a pair of 
pliers. Solder in new diode ring, positioned correctly, | 
and secure with screws. | Paint ring with lacquer 


aos . aN 


FI 57 v 13. 


Check winding resistances with ohmmeter. Fig. 24 
Measure ‘field winding resistance between unsoldered 
cable and inner.or outer ring. 


Measure the 3:phase winding resistances between 


connection points (phase leads). as 


Resistance values: 
field windings ae 8.32+10% 
phase windings \ 90+ 10% 

+: 
Resistance measurements May also be carried out with 
alternator tester EFAW Wee see para. 4 and5 of 
operating instr:ctions. 


WIE 3Gi4 
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4.4 Replacing'roller-bearing in rectifier flange 
Extracting the rings ‘ Fig. 25 
Place rotor in clamping support. Pull off intermediate © 
ring, inner roller bearing ring and, if present, the second 
intermediate ring with extractor dévice. As a spring clip 
stands proud of shaft diameter, do not position jaws of 
extractor too far up the shaft. 


“ 


Pressing on ane rings: 
~ 
Place drive- end of rotor on arbor press. 
ne new inner. roller bedting ring and replace worn 
rmediate rings, ; 

ress intermediate” ting with bevelled inner bore on the 
right way (is pressed. “over spring clip). Press on inner 
bearing ring and second intermediate ring, if on: hand. 


» 


Insert eat jaw ie 3108 ow into bearing from 
radial seal side . Fig. 27 


_.. and using puller bell EF 3042 pull out roller bearing. 
Use intermediate ring (arrow) if required. = = . Fig. 28 


Woe 34 


Remove radial seal ring with diitable- tool. Press home 
new radial seal, the right way round, with mandrel 
EFLJ 64. : 

Grease sealing lips with Ft 1v 34. Fig. 29 


Fit rallee beating: Ensure that ball cage is inserted ane ; 

_ right way‘round. : if. 

Grease bearing with Ft lv 34. 5 ae 

_ It is absojutely essential to use only the peaibed 

” bearing quality C 3, as given in the service parts list. © 

Note: aWhan. pressing in bearing the sleeve used must. 
only press on the outer ring. me “hie. 30. ? 


\ 


Replace defective bearing cover (with cable connection). 
\ - Fig. 37 


, The cover is supplied with fitted:radial seal. 


45 Replacing the drive end ball bearing 


Place rotor in clamping support. Remove ‘ball bearing. 
Qo not re-use removed ball bearing. Fig. 32, 


‘4 


WIE BS|X 
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Remove defective radial seal ring fron the thrust 
bearing. 7 : 

Place new seal on avandrel EFLJ 64, (fit right way 
round)... Bie: Fig. 33 


...and press into thrust bearing with arbor press. 
‘Grease seal lips with Ft 1 v 34. » Fig. 34 


eo 


Remove radial seal ring from the drive end frame. Place 
new seal on mandrel EFLJ 64, (fit right way round): . oe 
Fig. 35 


... and press into drive end frame with arbor press. 
Grease seal lips with Ft 1 -v 34. 2 
Lightly grease ball bearing seat with Ft70v 1. Fig. 36 


s . 
Seb vd 
le Fig. 37 shows correct positional fit of radial seal rings in 
s | 


ie LD ive end frame. ig. 377 
re HOIEIN ope ss oe 


Place rotor on arbor press with suitable support 
(dimensioned sketch see Fig. 39). ==) Fig, 38 


Suitable support for protection of. diode ring when 
placing rotor on the arbor press. Fig. 39 


Position thrust bearing. Grease on side of ball bearing 
with Ft 1 v 34 prior to pressing on. Only use a bearing of 
quality C 3. Use suitable sleeve to press on ball bearing. 
Place spacer with 20° chamfer uppermost. 

Damaged spacer (e.g. scored) must be replaced. Fig. 40 


WIG Swiy 
Seik. 3 
Place rotor in clamping support. Put drive end frame in 


position and ‘screw to thrust bearing. Screw holes are 
offset. . Fig. 41 


af 


\ > 
5. Assembly as ; 
Clamp field frame. Place -rectifier bearing frame in 
position, paying attention: to markings, pass 3-phase 
leads through and secure frame with 3 screws to the 
regulator recess, Tighten the 3-phase leads. Ensure that 
connection surfaces of heat-sinks areclean. -. Fig. 42° 
After screwing on, treat blank, parts with anti-gorrosion 
lacquer VS 9994 FI. ? 
Screw on duct cover, 4 
Push spade connections onto, ‘Fegulator and screw on 
regulator. 
Secure capacitor and earth strap. 
Swivel housing and screw the 3 eae: to the. bearing 
cover. =s > 
Treat lead connection with ‘anti- -corrosion-~ lacquer 
VS 9994 FI. 
Insert rotor carefully. Line up markings on flange Bes 
screw tightly. Fig. 43 
Check rotor for free running. 
Place fan. and belt pulley in position. Do not omit key. 
Tighten nut: 
Torqde 12-15 kgf.m (B5—110 ft Ib) 
In alternators with shaft stubs at both ends insert key 
and secure half coupling. - 
Torque 7~9 kgf.m (50-65 ft Ib). 


a7 


5) 


ay 


6. Lubrication after completed repair 


Fill grease cups at drive and regulator end with grease 
Ft1v 34 and screw them completely home twice. Also 
in place of plug screw fit grease cup and similarly 
lubricate with two full cups, then replace with plug 
screw and screw tight. The grease cup caps should be 
screwed hand-tight. Fig. 44 


WIE S14 
Sek 
7. Technical data . 


Resistance values 


3-phase stator windings 0.16 2+10% _- 
Field stator windings 8.0 2+10%7 
3-phase rotor windings 9.0 2+10% . 
Field rotor windings 9.3 2+10% 


Torque ‘ilies : ak 

pee Oo 
Belt pulleynut + - 12...15 kgf.m (85-110 fib) 
coupling nut £8 7.2, Q kgf. (50— 65 ft Ib) 


2 


8. Testing the alternator . » 


Test completely assembled atternator 
+ Test instructions \ \ VOT-WPE 315/1 8 and 315/2 B 
’ Test specifications \ \VOT-WPE 315/10-18 
Transistorized regulator XDE-WPE 320/2-13 B 


ae 
Circuit diggram mp 
- “Transistorited regulator 
Field winding (stator), 
3-phase winding (rotor) 
- Field winding (rotor) 
3-phase winding (stator) | 


“Diode-sing 
B bo ee 
“Stator-|, ¢ 


Exciter generator 
‘Generator 
Negative diodes 
Positive diodes 
Field diotes ; 
Outer current rail 
Middle-current rait © 
Heat sinks ? 
Inner current rail 
Outer ring 

Inner ring 
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1. GENERAL eds 


The “Test -Specifications for Generators” consist of these 
testing instructions VOT-WPE 310/3 B end the test speci- - 


fication sheets VOT-WPE 310/3..B. The test specifications - 


for ol! current Bosch DC generators ore contained.in these 
instructions (for test specificotions for older generators, 
refer to VDT-WPE 310/1 of Jonuary 3954). 


Test specifications for the corresponding regulator are 
Qiven the testing instructions VOT-WPE 320/1 B ond 
320/2 B. 


2. EXPLANATION OF TYPE MARKING 


< 


Exomple: * 


T L M () ) 2V q 
Roted speed (¢.p.m,) in: 
hundreds at 2/3 mox. current 


SA 


| Mox. Current in amps. 


| Rated voltage in volts 


Direction of rotation( look- 
_ ing on the drive end) 


Ly or R , 
€& for L = counter clockwise 


+ of RL= clockwise or “ 
: courter clockwise 


= clockwise 


M= Intensified interfers ©.” 
| ence suppression 

L = fan built in 

W = Waotér proof 

Z = For trains 


Yoke diameter inmm |p = 65-79] 5 — 110-119/Q = 140-169 


E = BO 991 K = 120-139] 7 = 170-199 
G = 100-107 U = over 200 


3 
, % 
, 


3. NECESSARY TEST INSTRUMENTS 
‘ Port No. 


v 
Generator test bench _ EFLI20C 
: Sy EFLII5C 
Testiond trahsformer panel "EF AWAI 
and. EFAW82 


Wind ng shorted-tuens tester EF AW 90 
EF AW 9S 


Spripg bolonce ~ EF 1244A 
Meoputing range 0,..1.2k9 


0680 110001 
a = 0680 310004 


0681 169013 
0681169014 


0681 169034 
20.681:169020 


0681400 005 


commercially 
_ available 


4. TESTING INSTRUCTIONS — 


. 


NI/CGE, a vy): 
LJ/CJE, RJ, LJ 
 LJ/GIM 
"RKC, LJ/RK, LJ/GK 600...800 


( 

In testing with the related regulotor, correct connections 

ond polority must be corefully observed. The no-lood speed 

for rated voltage output ond the rated speed ( cold and warm) 
con be meosured without the regulator, Terminal DF must 

be connected directly to either terminol D- or D+, de- 

Pending on the internal wiring of the generator. ( Only in 

this way can the possibility of o defective regulator offect 
ing the test results be eliminoted,) Moke sure thot the 

roted speed with the rated voltoge is not considerably ex- 

cee which would damoge the exciter winding, It is ode 

aay connect the regulator during continuous opera- 

tf prevent the voltoge from rising too high, The en- 

duronce test ot double the rated spded must be carried outa 
with o regulator connected. If the generoting system is 

unsotisfoctory, the regulator should always be checked, : 


Generators with attached water pumps should only be 

tested. when the pump is: Properly connected in a watet.- 
cirevit { filled water tank with inlet ond outlet) or when, 

the impeller with the carbon pookiing is removed from ther 
“pump. ° ’ 


4.2 Mechanical test 
To test the brush: ‘pressure, Uft the pressure spring from the 


corben brush of the® “point of contact with spring scole 
EF 1244 ( 0 681.400 005), 


4.2.1. The brush praasire must tie withiis the following 
limits: o ‘ A 


‘eg . 


Generators. 


ie “Brush Brctioen ‘ 


9 
A50...550 ” 
450...600 
450...600 © 


RDSLJ/RO | 
RE, LIXRE, LJ/GE,.. 


LY/G3IJ 450, ..600 


ae 
600, ..700 - 


eae 643, 


_ Reed volt,6V° 
and 2Vv 


800...1100 
Roted volt, 24V °: 


£4/GQ LI/ZQ, LI/GT, LI/2ZT 750.: -950 
LJ/GUL 950. .. 1050. 


ie 


4.2.2 The armoture end play mu ie within the following 
limits: : OM 


Armature End Ploy’ 


Generators 
\ “mm 


RD, LJ/FD 
RII, LI/RIJ, GII, LI/GIS 
RKC, LJ/RK,LI/GK, LI/GQLI/ZQ 


It is not necessary to mecsure Re ormature end ploy on 
generators with deep-groove radial ball bearing. 


f26 


4.3 Electrical test 


4.3.1 Run the generator as a motor for o short period. The 

mechanical connection between the generator ond the test 
bench driving moter must first be disengoged. Connect 

bottery directly to terminal D+ ( 61). The generotor must 

f¥N as O motor in its hormal direction of: ratarjon ( thus 

being polarized of the same time). pe } 


4.3.2 Roted voltage speed without load 


t 


Connect voltmeter across terminal D+ ( 61) and ground or 
D- if the return line is isolated. Increose speed gradually, 
At the no-lood rated voltege speed, the generator voltage 
should be obtained ( *"cold®), 


Speed with load, "cold"; 
ambient temperature about 20°C, 


9 


Speed with lood, warm"; 
housing temperature about 60°C. 


° 


4.3.3 Lood setting 


The food setting olwoys corresponds to 2/3 max. current, 
For the performance test, the test stand loading rheostat 
should be increased until the lood current is achieved; 
reod the corresponding speed ond compore with the test 
specification, If the prescribed electrico!l volues ore not 
ochieved, the following must be tested: v 


5. COMMUTATOR AND CARBON BRUSHES 


5.1 There must be no pitting on the commutator, The brush 
contoct @rack should be run in uniform and well ( ground 
down), 


5.2 No commutojor arcing should occur at normal opetale 
ing speeds { load setting). 


5.3 The insulation between the commutotor;: se 

should not proteude above the surface. ( Undercui the seg- 
ment insulation with commutator EF AW 10. See VOT-WJE 
0/16 Allg. (general)). 


5.4 The maximum permissible out- calsround of the commu- 
tator is 0.03 mm, If the commutator’ must be turned down, 
the minimum diameter os given in VOT-WJE 310/18 should 
be observed. 


5.5 The carbon brushes must not Be worn excessively and 
' should slide easily in the brush holders. 


6. ARMATURE 


4 
6.1 The armature must not scrape the pole shoes of the 
exciter winding. The moximum permissible eccentricity of 
the armature lamination stack is 0.05 mm. me toler 
6.2 Test the armoture for shorted-turns with tester EFAW90 
or 95. : 
6.3 Test the armature for opan circuit with 2V on ammeter 
(up to 60 A measuring range) connected in the circuit, 
The deflection on the instrument should be the same. from 
segment to segment, “ 


a a 


ae 


WPRE $1013 


Large; deviations indicate the probobility of on open cir 


6.4 Test the commutator ond winding for short circult to 
grouhd with EFAW81 ond 82. The test lome must not light | - 


For/6 and 12 V ermotures, test voltege ef 40V AC, 
4 armatures, test voltage of 80 V AC. 


7. WINDINGS IN YOKE 


7.1 Remove oll ground connections. Check all windings . 
and resistances in the yoke with EFAW 8) ond 82. The 
lamp must not light up. 


: Foe,6 ond 12V generators, test voltage of 40 V AC, 


for 24 V generators, test voltage of 8OV AC, 


7,2 Measure the ohmic resistance of the exciter coil and 
the domping resistor with on ohmmeter or a volimeter o 
ammeter, Any resistors connected in parallel will giv 


.. Incorrect value, If there ore several windings,’ o 


from each-ehould be released from its terminal od con: 
nected alone to the meosuring instrument, 4 


Observe the wiring diagrams on page 4. w there isan 
ohmmeter ovoiloble for testing, it can be connected ‘instead 
of the voltmeter. Battery, voltmeter ond ommeter weve 
then be unnecessary | for these” tess. et 
When meosuring with, o voltmeter ond ammeter, only the 
battery voltage corresponding to the: rated voltage of the 


. gonerator should be used. That is to say, never measure a 


6V winding with 12V of 24V. The resulting excessive 
current could domoge the winding and cause incorrect re- 
sults due to overheating. It is likewise not odvisable, in 
considerations of accuracy, to teat, 5 oe 12V winding 
with 6V, 7 . 


Also moosure the individual Seite of the exciter winding. 
Their resistances should be the came, 


- To cotculate the ohmic idgiatance: 


R az ae iv) | 
t —_—-_— 
Hee covet 
Exomple: 

V26V.andt=2A; the resistence R = 


8. BEARING 


Boll- bearings must not show any ‘indentations, cracks, 
grooves or rust nodules on the beoring roces, Unusoble 
ploin bearings (compo bushings) should be exchonged in 
occerdance with VDT-WJA021/2 B. Lubricate the nearing 
in accordance with VDT-WJE 310/2 B. 


Deep-groove radial ball bearings ore not always pressed 
ontothe armoture shoft but sometimes’ hove a sliding seot. 
These bearings ore prassed in with o spacer ring from the 
belt pulley end. : 


ax 


WIRING DIAGRAMS FOR TESTING THE WINDINGS IN THE YOKE 


ie F c — 


Wiring of generator "Measuring the exciter coil Measuring the domping resistor 
re waa : o 


Domping 
resistor 


o-_— 


rr Lo 


“With single-stage regulator (generator rotating clockwise) _ 


2 


PS 


With two-stage regulator (generator rotating clockwise) 


DF2 


With double-field single-stage regulator (generator with two field windings) 
(if ie double-field regulator (N-regulator) is replaced by o KE-regulator, VDT-BME 322/9B RS should be observed.§ 
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BOSCH eae, 3 ___ TEST SPECIFICATIONS - 


GERMANY _ | is: \ vor- -WPE 310/3-1 
, ~ x x | "Ed? 


‘D.C. Generators 0 101100... _ AN. | ae 
10%. i2ace eo i 


- 
’ 


Part Number Ree ipierepeciieasions mf. bom . Resistance 
Type Marking — or Former Generator | Outpyt Test. et Field | Damping . 
J Designation . no-load a : . | Winding| Resistor --- 
: voltage ; pe Ro Bie 
“rev/min, rev/min 
0101100. 


“fA, LYRD 18/6/1900 


01012.. 


bbb. 


pltuda 


*T L/GE (M) 


- LI/GEF (M) 
LI/GEG (M) = 7 
(S) 


“ 
LJ/GEH 


2 * 
2 
27 
a7 
7 
on 
30 - 


88 Be 
og ¢ 


4V9A20 


90/12/1800 (F) 4\. 


14V 19 A129 


90/12/2000" 
(MV WAZ 


90/12/2100 (F) ») 
90/12/2300 


90/12/2400 
ASV IVA 25 


a 


Footnotes, see next page 


ee. 
ye: : : 
Type sa ie Former Generator |  OutputTest | © | ~- | Field | Damping 
__Besignation . no-load . : Winding | Resistor 
~ voltage 


sig Number * Tae _ _ Rev/min Specifications ; ' Resistance 


revimin —|-rev/min| rev/min| 410%: 
010120.. ; NY = WP ee 
; 130/12/2200 | 1 , 48 
“149 16 A 24! , od, ; 3 1 . 35 
141 e | Ios 
6A 2 00 : : 3s 
35 
© ‘| 2800 | 358 
LU/GE (M) - te 2450: 35 
LJ/GEF (M) 280 Ss | as |. 
wicea (my, 4 OA ree We ghee mie 
(gy. 160/12/2700 48 
_ 20/12/2400 (F) *) . 35 
LI/GEH UV5A2 ) | . | as 
RED 20/12/2800 /F) » se | 35 
REE 4V2a27 ) |. 38. 
LJ/REO 209/12/2700 (F) *), | £38 


LU/REG 240/12/2800 (F) *) |, 2750 | / 38 
4V30A30 . 
LU/REH 


14V2A31. 9° 


450 M.12/3700 
14.V 38 4 32 
“90/24/2300 

 2BV6A 24 
“160/24/2600 
BV 10A27 
240 M 24/4200 
- 28V 10A 34 


a 


') With 15-groove armature 


2) With 30-groove armature 
3) Low. ohmic field, only ws use regulator ent PTC resistor, (A. wpe 
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et 


4 Cc > 
x vote 9 


a | TEST SPECIFICATIONS . 
Le 


* VOT WPE 310/3-2 B< 


‘Ed. 2 


gi 


0101300.. ° 
to MO.e,) ly ad eee Oe 


Direct-curren 
generators 


Q 


Part ~ Type marking © 
number 7 v 


s ‘. Resistance.” 
or. oe Generator: | 


fo 


—.. 7 Excita- || Damping 

~ (| fo-load — Ber DP tion. | resistor 
Former ep et “voltage . | winding 
designation Be ae he ee Bs 


. 


rev/min At, ‘| 2+10%].2+10% 


: ; : i 3 So 
010130. G - 710421 1356 1850. |.1950 és etd BE he 
GV ° . 7 45%AN77). [4050 . | 1600 | 1750 130! | og 
: TV 50A24 Ff 1600 - | 2400 | 2500 33080 OB 
14V 1b A 257% 2100 +: ; 2400 | 2600 175 -  t 62 dine * 6, si 
14V 11 Ad 2750/3400 | 3500 i750 fag fae oy 
“W4V12A18 © | 1500. {1750 | 1900 | By - “35 = a 
"14.16 A117 “1450 1650 | 1750.) 82 © ce i 
J4V 16 A21 1650 2100 . | 2200 /| 10,5. >|. 3,5 -- » : 
a ae 14V 25423. | 1650" ~~ | 2300 2400 WP 62 bee 
SS (14. 304 20°) | 1350, 2000. | 2100/|-20. -. | 35 = 2 
14V 304A 20!) 4.1450 1900. | 2100. ea ES Be see a 
; 30A25 | 1650 2450 | 2600} 20. *P- 38° TO 
A19 . 1300 1850 | 1950 J 25°. | a 
© 14V 38.423 ~° -| 1800 2350 [2400 | 25 on]. 3.5 =, 
- 14V.42A20.. | 1300 1950 "2100 |. 28, gw «| 340 | -| 
"14V42A22 . | 1400 2100 2300, 28 ae Ce: ee 
28V 25438 =| _ 3000 3750 ‘3800 Woo IMB | 6023 
* ece, ov4s/3000 | 500“. | 3950 |isto0 fr” | ae age 
“LU/GGIV) —-45/ 6/1600 1000. | 'tas0 f'1700 | 75° | 22 PS 
LIIGGVR -60/ 6/1700. 1200 = HY650.7 1750 | 10 2,Q..0 [im - 
: 60/ 6/2000 “1.1500 2000 /| 2100 7 10. J aw, PH 
yo . 76/-6/1600 “ 7] 1400 1750/ | 1950 | 12,5 -f. gays 
*“20b/ 6/2390 (F)?)} 150 2360/ | 2490 | 335 0;8 - 
60/12/1800') | 1500 1800 }-1900:1° 5,0 een ae 
oe MS. 7 > 95/12/3200 2800 ; 3180 | 3200 | 65° ~ BS. | - Y 
ee 90/12/2400 1950.. 2350. | 2500. | 7,5 6,2 - 
90/12/3000 ‘| 2350 2950 | 3100 | 7,5 48 =. : 
100/12/1800 1500 1800 |.1900 | 8 48 -* 
: 130/12/2900 ’ *| 1700. 1950" | 2150 | 10,5 cE a 
fe 160/12/18 1200. 1700 | 1900 | 13:5 op aaa 
200/12/2200 1700 2150.1 2300 4 17 6,2 ~ 
200/12/2400 1700 2400-12500 | 17, oe | ag. Je 
' 240/72/2100 . | 1450 /2050°°} 2200 | 20 | 48. an 
> * ganiiezae y | 1700 2300 } 2500 | 20 | cr 


‘4 : é ’ 


; ; . ee « _ 
4 ae iN oe f z ad er 
. Se é 2 r+) Ca «- aes a 
a or fee we le 


i) Siawaae and driving devices EFLM4A (0 681 221 002) for testi ing ‘ - 2 me ok 
) Low ohmic field, only.use regulator with PTC resistor (A type} : Ee 
“) As from date of manufacture FO 124 © : . ea 


5) Up to date ot manufacture FD 124 


i ‘ 


Type marking ; Rev/min specifications Load Resistance 
3 . ; ie current x 

or 7 Generator |. Output test | Excita- | Damping 
' ee no-load =) oS ‘tion. | resistor 
Former = : voltage . cold warm Winding * 
designation * * 3 . 
nn _ | revi >] rev/ ; 
> : “T rev/min ‘min min. | A ' 2+ 10% 
0 101 356. ui -14V20A 16 . Sao ae 

¥ 14V38 A420 mole (25°. wf 48K: 

F  146V38A21. ‘ : 25 “35. 
5 2BV10A16 > le Fi ea | i> 
fy 28V19A20. - A aan en (en Be 


. , 160/12/1500 . y 13 48 
*300/12/1900 5B 4B: 
‘~ 160/24/1500, 7 “3 “17 

300/24/1850 : IZ & 
010135.. LJ/CJE') ~~ 45/ 6/1600 1550 | 1700 -} 7,5 
oy - GS 60/ &/1600 1500 | 1700 | 10 ~ 

LJ/GJH 60/ 6/1800 “‘]- 1700 |-1850 | 10 
- LI/GII . 90/ 6/ 900 . 900 | 950 | 15 

LJ/GJM 190/ 6/1800 1650. | 1900 | 15 

RJH 130/ 6/1500 1400 | 1500 ].22 

‘RIJS > 2 ~~ -130/ 6/2200 - ; 1900 | 2100 °} 22 

LJ/RJH 150/ 6/1600 1400 | 1500 |. 25 ‘ 

“ LI/RJJ 160/ 6/1500 ~~ 11500 11600 | 27 

LJ/RJIM ~ — 160/ 6/1800 .._ | 1800 |.1900 } 27 


90/12/ 800 "800 | 850 | 7,5 
90/12/1200 > | 1200 | 1250 | 7,5 
130/12/1500 ) 1450. | 1550 [11 

“= 130/12/2000, 1700 | 1900} 11 

* 150/12/1600 ‘| 1500 + 1550 | 13 
150/12/2100 1850 | 2100 | 13 
160/12/1600 .| 1550 ].1650 | 13:5~ 
160/12/1800 1800 | 1900 | 13.5". 
160/12/2100 1900 | 2200 -|-13,5 

“  200/12/1800 1800 |*1900 | 17 - 
240/12/1900 1900 }|,2000 | 20. | 
280/12/1800 1750 | 1850 "| 24, — 
300/12/1900 , - . 4. | 1850 [2000 | 25 


90/24) . ' 1 1250 |:1400 ,] .3,5 
'.130/24416QO" = |. 1550 | 1700 | 5,5 
160/24/1700-- | 1650 | 1750-] 7 
7 300/24/1850 > TQ ~ | 1750 471950 | 12,5 


: 


oe 


i 


') Clamping and driving devices EFLM'4 A (0 681 221 002) for testing ~ 


~ 


WPE 340/3 -2 


Type marking .| ~ Rev/min specifications Resistance 


or ; . Generator Output test ; Excita- Damping 
‘T’ no-load ; tion resistor 
Former. voltage cold warm winding _ 
designation : : ; 
rev/min i in 53 Q+10% 
010140. ; 7V50A 13 1200. * 14 | 


14V16A 9 750 0h 5.2) _ 
14. V 25A 10 700 J NE -Si2- 
14V25A13 , | 1050 — ‘far A. 5,2 
14V25A15 ~| 1200 | ~ f\ 48 
14V31A11 “850 an 5,2 
14V38A14- | 1000... ee te 
14V 38A15 1200 ™s) , 3. 4B 
14V.38A24 — | 2100 ‘1.240 | 48s 
14 V50A 16 150° pee ad ee? 2 
28. V13A13 1150s: | 1350. j .4 1 18 
2BV19A14 1200 : 

28V 19A16_ 1400 

28 V25A17 1450 


'42V13A14 — | 1200 


RKC 130/°6/ 900. | 550 
LJ/GKAM) — 200/ 6/1300 1050 


LGKW 430/12/ 825 650 
* " 200/12/ 950 650 . 
200/12/1350 900 
250/12/1000 _ 750 
300/12/1400 900 7 
300/12/1450. - | 1100 ™ 
 400/12/1500 1100 
450 M 12/2600 | .1950 


200/24/1200 1050 50. “}18) | 6022". 
300/24/1300 1050 | ‘i 60 1-2. 
400/24/1600 1250, AP al tBo 24 GOe2 


“.300/36/1300 =| 1050 SB 33} 1202: 


oo 
¢ 


>) Excitation winding produced before 1965: 222 .. 


: BOSCH | | : | . TEST 40 


. VDT-WPE 310/3-3.B 
Ed. 2 


replaces.9.70 


D.C. Generators | "52 ft 
0 101 500 . . up to, and including 0 101700... 


, NN 
Part Number : Specifications _. fload 
Type Marking or Former Designation | Generator Output Test Curreht N 
"| no-load voltage wy: [- 


cold werm Meee - 


rev/min rev/min ‘rev/min 


0101 50.. . 
300/12/900 
300/12/950 
14V 38A10 
‘ 400/12/1000_ - 
* 00/12/1150 
400/12/1300 , 
600/12/1400 
14V 75-A 15 
14V BSA 16 
14V 165A 28 
* 2000 M 12/2800!) 
14V 167A 28 
, 2BVIDAB 
: 300/24/1200 
Luca 400/24/1200 
Lacan 28 V-25A13 
yIGOW 400/24/1600 
a 28 V 25417 
‘ 450 M 24/1000 
28 V 19. A:10 
60/24/1300 - 
28 V 38A 14 


700/24/1400 
28V 42A15 


700 M 24/2600 
28 V 29 A 20. 
28 V 38A 34 
1000 M 24/2600 ' 
28 V 42A 24 
1000 M 32/2600 - 


1600 M 32/2600 
700/48/1300 


% 
700/12/700 


- 700/12/1000 _ 

14VB5A11 

F -.-700/12/9500° 
wiGt | 1S VBS ATS 


1000/12/1600 5! 
RvGTE 14V110A16 | 


LJIGTW | 500/24/900 
Ls/2T _. 600/24/750 
”  600/24/950 

. 2@V38A 


* 100/24/975 
‘28 V42A10 


r 


Footnotes, see next page 


| Part Number Specifications Load: Resistance 


‘Type Marking .-cr . Former Designation | Generator  Gutput Test Current Excitation Damping 
sae er ve nodoad voltage} Winding Resistor 
res : P cold warm : ; , 
rev/min revimin . | rev/min A 2+ 10% Q 
010160.. : 
750 M 24/800 600 700 ~~ «| =«750 21 24 60 +2 
. \. 
900 M 24/1250 1050 1150. 1250 37 18,5 60t2. -. 
ray 28 V 38A13 1250 -| 1300. 13590 = |.250 0, «8S - 
<r = “ © :. <n : y 
wo fy ee ee oe 1000/24/7002) 550 700 | 750 42. | 2x17 -— 
he * , . 
f 1000/24/850 750 sso: -| 900 . 42 2x18 - 
7B V62A 10 950 1000 ° 1100 4) 2x18 - 
‘ 1000/24/1000 g00 1000 =.s«||. 1050 42 18 - 
28V62A11 1050 1150 —} 1200 . | 41 18 - 
12411050 900 1000. |: 1050 42° 2x18 oe 
28 $62 A 12 1100 , | 1250 \| -1300 41 2x18 ~ 
1000/24/1275 1050 | 1250 - 1350 42 185 60 +2 
2V62A14 : 1400 1450 - 41,3 15 =, - 
* 4300/24/19 100 1090 1150 54 9 co ee oe 
T LJ/GT 2V BIA 12 10% 1250 1300 4 9 is Cae 
Th UI/GTL 1300/24/1400 « ~<] 1090 1350 | 1500 54 18,5 60.42 
Tw LiGtTw 28V81A 15 1250 1500 - 1600 So 18,5 qe? 
uret 1600 M 24/2500 2160: "2400 ‘2500 , 67 *s. 2 e- | 6ot2 | 
es 1000/30/900 700° 900 950 || 335° BO PPR eis a wah 
1000/30/1250 1100 |? 1300. 1.1350". 335... | 30 eee ey i 
700/32/900 | 750 $I 900 950 | 220" 30 - F 
37V33A10 «| B00 1h 1000; | 1050’ “220 30 = & 
1000/32/1250 1100 73 1250 1300 3s 30 do— 
37V47A14 1250 | : 1400 - 1450 uv 30 - 
1000/72/1150)} 1200’ 1350 1400 =| 48 =... «| 0 oa ee 
84V 27414 9) 1200. % | | 1350 . 1450 18 ‘}'70' - 
84V 21A 14?) 1300 1400 - 1600 14 70 | -. 
84 V 21.4 16 3) 1450+ 1850 * | 1650 14 70 ~_ 
1300/72/12009)4) J 1070° : =| 1150, |_ 1200 17° 70". sant 
: 84 V 21.4 13 3) 1200: 1400... | 1550 18 oT) - 
“s BAV27A 16 3), 1460 | = | 1600 * | 1650 18 ‘70 - 
: 7 rons : ; an (lee 
0101 700.. = te yates oe e 
1300/24/800 7001. - | 800 0) 54 2x17 - oe 
28 V83A9 - 860 .| 900. - f 950 55. | 2x17 fae 
2000/24/950 750" =. }-980 0 *]} 970-4) 83 2x9 plies Ah xe 
- 28V 125410 B50 - 1000 1100 83 2x9 ~ : 
Ut W/GUL 2400 M 24/1100 720 , 960 1050 © 100 WIP or Sf 
2000/32/1300 “1060 [1250 "| 1300 62 198 , |= 
1300/64/,1 1003) , yooo 1100 1150 | 20 | 66 an oe 
7SV31A12 © 180 -- - | 1200 1250 . 20 166 a 
7 . *, ” ; . iS, 
as se . ee ee 
") With starting winding / oe . es Pach ad. Ni. 2 
2) Armature 2 104 017 121 (LIAN 9 L 32) of generator 0 101 601 030 / . 032 (LI/GTL 1000/24/700 RT and AS) 
has equipotential connections and cannot be tested for interturn short-circuit with testers EF 2666, EFAW i or 95. 
3) Ground generator before testing and do not raven any live parts. Voltages above 60 volts are dangerous! ‘ Oa ge echo 
4) With solid stare eoauistor 3 eat cone i 
ec * , : 
7 a? 
z . Lu8 
This publication must not be anroduced: its coments. net oon Oe sian GmbH. 7 Stutigert 1, Posttach 50 (1.72) 
v n rmany 
7 cae aoa aad va alia ma re i imprimé en Allomegne Rep. Féd. par Robert Bosc GmbH Haugdruckerel 
i 
~o ; 
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0 WI 402 079 - K (R).28V 19A 14 VDT-BME 31 ise LJ... 
Breakdown of direct-current generators. | <VDT-1-101/100 B> 
in BUssing motor trucks . Edition 9.1974 
. Translation of German 
edition of 8.7.1974 


In isolated cases generators in BUssing motor trucks break oan because of damaged arma- 
-tures. Commutator segments are thrown out ‘and sometimes the armature shaft breaks. - 


The cause of this damage is the excessive bending force on the armature shaft. This occurs 
whenever the generator and the water pump ore out of alignment and the coupling (Fig. 1) 
introduced by MAN/Bussing cannot ee pecase cs its excessive stiffness. 


: : Bosch 


The coupling previously used with Bosch driver 1 206 442 035 - ZKH sf Z (Fig. 2). 
compensated for misalignment. 


oy 


Remedial Measures 
1. Accurately align the generator and water pump. eo caer 
To this end a pointer (welding rod or similar) can be used, which is stuck Sito the ‘clutch 


shaft with adhesive tape, and which very negg@reaches as for as the water pump shaft. 


Test the coupling! e 

When the coupling is fitted and the clamping ring screw backed off, the coupling must — 
turn freely on the shaft. If necessary loosen the 6 fastening screws of the rubber ring. 
When retightening make sure that the rubber ring does not become warped. The hardness 
of the rubber may not exceed 55 Shore. This hardness value is printed into the rubber 
‘ring. Rings with a higher Shore hardness (e.g. 65) should be exchanged, since the 
coupling otherwise becomes too stiff and leads to armature damage. - 


Generator breakdowns with the armature damage described above do not constitute a 
warranty case. Repairs are the customer’s responsibility. ; , 
In case of inquiry, please contact your authorized representative. 
ROBERT BOSCH GMBH 
Geschiftsbereich K 1 
Abteilung VAK 6 


ey 
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0 101 600.., 0101 601.. andO 101 602.. | VOT-1-101/101- B 
Change in the carbon brush set . = 4.1976 


pore ‘ 


As from April 1975 (FD 524) the carbon brush sets have been changed fiom 


1 107 014 113 and 2 107 014 000 to 2 107 014 012 
and the brush springs from | 
2 104 652 008 éad 2 104 652 010 to 2 104 652 012. 
on brush set hos been availdblesince Onisba: 1975 (FD 530). 


The brush pigtails (shunts) are tamped into the new carbon brushes, which themselves have been 
increased in length from 30.5 to 33.5 mm. 


cob P c 


The recently introduced brush spring 2 104 652 012 has been matched to the extended carbon 
brush. . ae 


° ‘ ort ; = ad ; 
If extended carbon brushes aré fitted, and the old brush springs continue to be used, then. - 
perfect seating of the spring on the brush must be guaranteed. It must be ensured that the 


brush spring cannot slip down from the carbon brush (see fig.). - 


Good seating 
of brush spring 
on carbon brush 


~ Brush spring - 
2 104 652 012 


If perfect seating cannot be gvuoranteed, the brush springs 2 104 652 012 must be fitted. 


In case of inquiry, please contact your authorized representative. — ier 


Kundendienst. Kiz-Ausrstung : 
See cer eoacnicebH, D-7 Stuttgart 1. Postlech SO Pnated in the Federal Repudiic of Germany 
Impnme en Republique Federale 0 Allemagne par Robert Boscn Gmbh : _ « 
a P 
= aN 
oy 
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VOT — WJA 021/3B GEN 
Edition 2.70 a 
Translation of German edition of 9.69 
Traduction de rédition allemande du 3.69 7 é, 


Traduccion de la edicién alemana del %: 69 
GERMANY f ; REPAIR INSTRUCTIONS 
og ,INSTRUCTIONS DE REPARATION—: 
: INSTRUCCIONES DE REPARACION 


Exchange of field coils 
an ; 


.Remplacement des enroulements _ 
inducteurs 


oe. 


ee 


Cambio de los arrollamientos 
de excitacion 


; "2 p J a 
ROBERT BOSCH GMBH STUTTGART GERMANY 
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Fig. 1 


Driyein tool 
Material: Euronorm Fe a7 (Fe 42)-83FN 


If necessary drilled to save weight. 
Wall thickness 12-15 mm. 
Mark diameter on front face. 


Mandrin 
Matériau: acre Euronorm Fe 37 (Fe42)-8 3 FN’ 


Prévoir Hi Ftucttarnent un alésage pour 
alléger la,giéce. >~ 

Epaisseur de paroit,12 a 18mm. 

Porter la valeur du diamétre sur la face trontale. 


Mandrit de caler “: 
Material: Acero Euronorm Fe 37 (Fe 42)-8 3 FN 


Eventualmente, con agujero para ahorrar peso. 
Grueso de pared 12...35 mm. 
Marcar el didntetro sobre ta cara frontal. 


‘ft 
” 


General 


When fitting the field coils in electrical units, the drive-in 
tools listed in the table must be used in order to obtain 
the prescribed ‘air space between the pole shoes and the 
armature. Make up drive-in tool according to the sketch 
in Fig. 1. : 


_ Tools ees 


Clamping block EFAW 9 


Pole shoe screw driver 
with bladds EFAW 9/4 A. 


Screwdriver blades (single) 
9mm 


"0. 681 269 007 


0 687 952.005 

“1.687 952 009 
- 1687 952 008 
_ 1687 952 007 


Mark the position of the pole sige and the coil ends. 
“Place field frame in clamp EFAW 9. 


Place the pole shoe screw driver with appropriate screw 
driver;blade in the spindle of the clamping block. 


Place ‘pote shoe screw driver blade i in the screw slot and 
clamp up guide tube. 


a Undo pole shoe: screws with 27mm aT 1/16 in) wrench: if 


‘Thoroughly clean housing and pole shoes in petrol. or 
trichloroethylene and blow off. with compressed air:’. 
Fitting. 


- Gently warm the coils. 


put the pole shoe screws in place. Note ewan 


" Press in the apercpriate drive-in toot between 
shoes. a 


Lay field frame in thg clamping block. 


" Tighten up the pole shoe screws with the pole shoe 
.. S¢rew driver and press out the drive-in tool on a press. 


Check the installed coils for ground connection or 
broken circuit. . 


t 


WIA O23 
5 Sekes 


Drive-in tool 
Dimm) fb (mm) 


Part number Pole eee 


Type 
Désignation a 
Type antérieure Alésage polaire 


- Référence 


Mandril de calar 


: . Designacién Peles 
2 
° > y 4 
Dynamos res ‘ ar 
Motores de corriente continua 2 
ot in -001. 
0 107 200:.. ED,EF,€H,EG  RED,REE,REF = 56,55+0,06 56,55 9 gc - 80 
to 300... . EW,G REH, GEG, GEGS . : 
: a . 
ees . GEGM,GEH,REG f 
; CGE ie 
: ea time o , ._ -001 . °° 
0 101301... GV 14V11A25  GGV 90/12/2400°' 62,840,074 62,8 9 45 
a . eo : : . :y, : 
. . : ’ *  .0,03 ; 
GV 14V11A34 -GGV 90/12/3000 ; 62,55+0,046 62,55 45 
Z: 7% : speike, i _ £ OI 0,08 
0101302... Ge > 6G 85°50" 
y dah 
3). 0101 350... CIE, ee 
jos 4 wy es ee a a ; : ‘ : é a : . 
Cok eh por d. -0,01 : 
0101 356... JA GIAW < j 71,3 + 0,3 71,3 85 
; oa eee aa 20,05 : 
x “ g : VES 5 .. i - See 
(0101401... «KCK - RKC, GK, GKN "80,6 + 0,06 80,6 0.01 110. 
- to 404... / ae oe ee % ee 
a . as "a? ie 2 
hasta : yo [Jat § SYS = 4 
, ‘ at lee © ~-001° 
0101500... .'Q,QL,QW, _* GQ, GAL, Gow, 94,78+0,07 94,78" 7. 120, 
to 605... az za i i Ss ee 
i ee 
hasta . a one ‘ we tak! ie |e : 
4 : eee ee ‘ oF oS 1 ~ 
0 101600... T 3 GT ais 115,8 + 0.P8———115,8 ae 130. 
i Pe ieee eet 8g s 
‘ es - 0,01 ee 
0101601... TLW4V GTL IZ Volt «116,040,054 116.0" 150 
$2 i A " Pes oe olen eR AR, Meeks rig iota hay si Riacameten ced gies Occ pentie pone tet seene bere ee faa . : 
TL 28V _ GTL24 Volt + 115,8+0,08 1158 4 og 130 
‘, . : tA + “™M, , 
wee . es : 5 H 
Auk  GTL 32 and 72 volt | ane -0,01 . 
® TL37V,TLB4V GIL 32et72volt 46,0 + 0,054 116.0 9'o¢ 150. 
. GTL 32 y72V eee 
. eas - 0,01 
0101602.....5 TW -.. GTL,ZT,GT, | 115,8+0,08 = 1158 130 
to 605... GTW : , ‘ 
a e 
hasta ; 
> -0,01 
0101700... UL ; GUL 195,940.08 135,90 190 


Part number 


Référence 


N@ de pedido 


Starter 
Oémarreurs ; 
Motores de arranque 


0001 100... 
to 
0 158... 
hasta 
0001 160... 


0001 200... 
to 215... 
a 


hasta 


0001 304... 
to 313... 
a 
hasta 
0001 354 ..... 


a 358... 
Rasta ee oe 
0 001359_.«2" 


. 360... 
“hasta 


0001 362... 
0001 380... ° 


0001 400... 
t9 402... 
a 


-hasta 
0001 410... 


0001500... 
to $01.. 
a 


hasta 
0001510... 


0007 600... 
to 654... 


a 
hasta ' 


Alternators | 
Alternateurs ‘ 
Generadores trifasicos 


0123 6895.. 


f 
Previous designation 


Désignation 
Alea poi 

Designacion: : ; = 

artterior ‘ Agujero polar : 


ED, EF, EB 


* 


GD, GE, GF 


\. 


eee 


~ 


JO 4PS 


JF 


OB 


TB, TE, TF 


ce 
__ 18, JD bis 348 


_FTB, FTE, FTF, 
OTB, DTG 


Seite 4 


, Drive-in tool. - 
- Pole bore : 
ae Mandrin 
O(mm) fb (mm) 


Mandril.de calar 
D (mm) L (mm) 


_ 82,7 + 03 
- 85 


We . : . 
EEC, EED, 04 0, 
60,8 + 0, 60,8 OOg 0 


~ EEF, EEB sx AdUitional press-out tool 10mm dia, 160 mm long 


‘Mandrin auxiliaire de démontage @ 10, 150 de tong 
Mandrit de expulsion adicional 10 @, 150 largo © 


' - 0,01 
EGD, EGE, EGF 140.4 ne 
_ 66, 7 66, - 0,06 a 


; of ve 


#03. 0,11. 
eae - 78.95 16 


EJB, EJD 73,7 + 0,35 


+O3°— 
75,95 
- 0,1 


' 73,7 + 0,35 


83,25 + 0,1 


84,0+0,3 


95,4 £0;3. 


em e 


101,0 + 0,3 


136,2 + 0,05. 


WJA 24/3 
€ SukS : 


Drive-in tool 
L (mm) 


Mandrin 


Pole bore 


Alésage polairé 
Agujero polar .- 


Type Previous designation 
‘4 Designacion 
‘ Désignation 


Part number 


Référence 


__-Mandril de calar 
-——~D (mm) 


” N2 de pedido 


D.C. motors 7 
Moteurs a courant’tontinu ; ; , tate 
Generadores de corriente continua : . a Rie ek 
we 5 i 40,19 0! +0,02 " 
0 130 050... a KM/RC,/RCA, 35,5 ee _., 35,4 is 60 
to 064... 3 /RCAM,/RCC | OOS 6, Oe 
pers . eos é ee ey a4 7 0,47 S Le : 
- = Se KMUE 32Z..- 33,5 60 


All other 0.C.motors have field ftame as fitted in generators or starters. : 


- Therefore in these cases the driving-in tool listed under starters and generators can be used. 


- - ef . z . . ei : eS ee . 
Tous les autres moteurs’ courant continu ont la méme carcasse polaire que fes démiarreurs ou'les généfatrices. 


On peut donc dans ces cas utiliser les mandrins cités pour les démarreurs et les géngratrices” 
; ° : . » 


Todos los demas motores de corriente continua Ilevan carcasa ‘polar'de generadores o motores de arranque.” : 
Por tanto; en muchos casos pueden utilizarse los mandriles de cafar detallados para motores de arranque y generadores, 


Smee fee 
' : ets : A 
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Kenntnis genommen: *  ” Beorbelter inhaber Meister Mechaniker ‘, 
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on New Motor. ; Edition 12.71 13; 
: ; . ‘Translation of German: 
e ' edition of 68.10.1971 
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For several months, armatures with a new commutator have been installed in various 
-gtarters (d.c. motors). These are commutators in which each soldering lug for the 
armature coil ends is held in place by a claw on the commutator segment. 


When surfacing commutators of this type of armature, it is essential that surfacing 
not go beyond the offset alreacy present (see figure) on new (not resurfaced) - 
tures. Even a few tenths of a milimeter beyond this point*can lead to the.loosening 
of the soldering lugs so that the armature becomes defective. Armature failure 
during operation can damage, the entire motor. ‘ 


a 


Therefore, relievi ng of conautators ia no Longer authorized 2 forthe armature 
nodels. ; 


Pea . + ss 1 
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TEST INSTRUCTIONS 
VDT-WPE.660/1.B. 
Ed. 2 - 


supersedes 4.66 
gh s - 


D.C. Motors 013. 


1. Test Equipment and Tools 


Generator test bench EFLI20.. 0680110... 
or EFLJ25.. 0680110.. 


Starter test bench EFAL30.. 0680100.. 
; or EFAL90.. 0680100... 


Swivel vise "  KDAW 9999 
(formerly EFAW9 0681 269 007) 


Insulation tester - EFAW90 0681169034 ~ 
or EFAW95 0681169020 °° 


Gear wheel EFMM 1 0 686 318 005 
Test panel EFAW 81 0681 169 013 
Transformer panel | EFAW82_ 0681169014 


Photoelectric revolution 
counter e.g. EFAW 257 0 681 500 800 - 


Oriver EF 3292 ~ $683 102 004 


Bef pylley, adaptor sleeves, 
round nut for adaptor sleeves, 
hook: wrench (accessory for — 
the generator test bench) 


Spring scaleQ...1.2kgf KDAW 9991 . 
(formerly €F 1244 | 0.681 400 004) 


Spring scale 0... 2kgf | KDAW 9993 . ; 
(formerly EF1244B 0681 400 006) 
Ge 


2. Visual Inspection and - 3. Mechanical Test | 
General Test a 


Replace worn out or damaged parts. F * "The brush pressure’is measured with a spring scale. At 

Windings must not be burnt out or have become ‘ a the point of contact with the brush, the brush spring is 

unsoldered. lightly lifted by the spring scale in the direction of the 

Detach all ground connections. Test excitation windings _ brush axis. The armature should move treely: . 

and armature for short-circuit to ground. : 7 : 

; Measure longitudinal play of the armature. If different 

Test voltage for motors up to 12 V= 40 V~ _ from specified value, this will result in increased bearing 

from 12 to 40V= 80 V~ ; wear. The longitudinal pla is measured by pushing the © 
over 40 V = 220 V~ a armature into the beari t the commutator or drive 

a , end frames. Motors with deep-groove ball bearing + 

Test excitation windings for interturn short-circuit and ’ bearings have no longitudinal armature play. _ 

concentric qaning. . 


Maximum runout: 


Commutator 0.03 mm/0.0012 in 
Laminations 0.05 mm /0.002 in 


: The brushes must move freely in their holders and must 
not be dirty, broken or have become unsoldered. ; 
Test brush holders for short-circuit to ground (test / 
voltage as above). Check brush holder fastening. 

Ball and rolter bearings should have no impressions or 
Corrosion pitting on their running surfaces. 

Bearing lubrication according to Lubrication Instruc: 
tions (Section 5). 


C18 


4. Electrical Test 


4.1 Car heater and blower motors 
(0130 002. to. 0 130 107. A. 


These motors are loaded with the ssdeisted fan and. 
clamped i in vise EFAW 9 for testing. A photoelectric 


revolution counter (e.g. EFAW 257) measures the speed. 


Other method#of measurement can give a false indica- 
tion due to loading. Speed and current consumption of 
the motor are gwen on the nameplate. 


4.2 Fan and lawn mower motors 

(0 130 701.. to 0 130 705..) 

Fan and lawn mower motors can only be tested when 
stationary. Remove the armature and use 40 V~ to test 
for short-circuit to ground. With insulation tester check 
for interturn short-circuit. To test for open-circuit, 
connect an ammeter, a6 or 12 V battery, and a sliding 


resistor in series. Adjust the resistance so that a current 


of about 15 A flows in the circuit (Fig. 1a). 

Measure the current taken by each two adjacent 
commutator segments (Fig. 1b). 

If the values differ from one another by more than 2 A 
open-circuit is indicated. 

Caution: Make rapid test. 


Qo 


I 

| 

i 

i 

| 

" interchanged, so that the measuring range of the : | 


4.3 Testing motors 0 136. . 

(formerly 0 130.. MM/.. or KM/..) . i 
. . : 1 

4.3.1 Testing on generator test bench 


Leads ,,8 and ,,51” on the test bench must be 
ammeter can be fully utilised. 


Note: 
"If the test specifications show that the ammeter of th 
generator test bench does not suffice for the test, the |. 
motor is to be tested on the starter test bench {see -| 
section 4 a 2).° ‘ 

es Cae 4 | 
Fit belt pulses onto motor shaft with suitable adaptor| 


sleeve (accessory to generator test bench). Fix the motor : 


in the vise prism. Fit and tighten the V-belt. Switch on. 
‘motor under test and motor on test bench (same direc: 
tion of rotation}. With the handwheel on the test bench 
regulate the speed until the motor current is as specified. 
If necessary, make use of ‘the auxiliary braking device. 
Measure voltage and speed and compare them with the 


test values. ie oes 


Carry out ule speed test without Vv: belt. 


The dwestion of rotation of the motor must agree with 


the arrow on the housing. With reversible motors check 7 ote 


in both directions of rotation. 


if 
‘ 
ie 
i 
' 


eee aes 


4.3.2 Testing on starter test bench 
To test the motors on the starter test bench, fix gear 
wheel EFMM 1 on the motor shaft. The necessary 
adaptor sleeves are accessories of generator test benches 

- EFLJ 20.. and 25.. 

:, The motor is fixed in the vise prism. 

-. For, motors with rated voltage over 24 V additional 
batteries or cells (see Fig. 2) with a rated capacity of at 
least 135 Ah must be connected in series. 
On starter test bench EFAL 30 the speed on loadcan 1 = Test bench batteries *:, 
be measured by the built-in electrical revolution counter, 2 = Additional batteries as NeSeasAry 
when the selector switch is set to “15 teeth” and the — _ 3 Motor MNNger ess . 
reading is doubled. a ; 7 
On starter test bench EFAL 90.. driver EF 3292 is ; 

_ connected to the revolution counter and the speed is 
"measured directly at the armature shaft. 
Fix the motor on the test bench so that the ring gear on. 
the test bench (module 2.5) and the gear wheel of the 
motot engage (backlash 0.3100.6mm/0.012to | 
0. ee im - 
ee 

ee on motor, and brake until the specified current 
consumption is reached. Read off the voltage and speed 
and compare them with the test specifications. During 
the idle speed test the gear wheel must not be engaged. 
With reversible motors testin both directions of 
rotation. SS 


\ 
\ 


Lightly oil exposed parts with Ol 41 v 3 oil. Keep grease 
and oil from the commutator. Bearings in drive and 
commutator end frames are greased with Ft 1v 34, - 


Thie publication must-not be reproduced: its contents must not be epuin ce GmbH, 5 Stuttgart x Posten $0 (472) 
perso { Our weitten mission. All rights ein in Germany 
Leona rocoMee Speman : ss imprimé en Aliemagne Rep. Féd. par Robert Bosch GmbH Havedruckerel 
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BOSCH 
Water pump 


CWB,CRG _0130997.. 
(formerly X Y/EPB 0 44400..) 


XYIEPA 044400.. 


1. GENERAL 


The water pumps of type XY/EPA., and CWB.. (XY/EPB..) 
serve for cooling woter circulation on engines with ther- 

mo-siphon cooling ond for water supply in trailer cora- | 
vons. Due to their speciol | design ond seoling, these 

pumps ore suitoble for vehicles with pressure cooling 

system having o circulation pressure of up to 3 atm. 


Commutator 
end frame 


Self- “lubricating 
beoring bush 


eT wii | mt 


Dats 
x P50 
= RSs TT LM Ut 


$e Ath ee 


a7, 


Pole housing : 
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Meee ANS GE Ay s0 nen ee nge nce ceneeracennn ess ceneinaneanasnneestane: 


VDT.- WJE 651/3 B 
Edition 7.69 


Translation of German edition of 11.68 


REPAIR INSTRUCTIONS 


These ‘pumps consist of a smoll electric motor of size C 
and. centrifugal delivery pump driven directly by the 
motor shoft. The pump is not self-priming — thot is, water 
must flow to the pump: = ond must-only be ‘operated ‘within 
the woter. circulation system. Ory-running is not permis- 
sible becouse this. would destroy the seols. : 


ae j 
Delve ond frome; simultaneously =. 
pump housing bid 
Helical! spring ~ ean 8 
‘\.. Rubber gosket . e. 


Armature shaft 
get 
. Dowel pin 


’ 


Sj p/h SITMOT SY 


*0-ring 


4 


a Wig 
+ PC LTITI LL 
57, 
Y: Lig 


ROSSRSAAAAAAR 


; Ni 
GEE. Ni 


6 ITS pr a: 


= ea } 
Slip-ring seat 


Contact surface 


Lopped plate 5 


Roto-0-ring 


Shims for adjusting armoture end ploy ~ 


’ 


Fig. 1 Design of water pump XY/EPA.. 


The pump is seoled along the contact surface between o 
shoulder on the slip-ring seal ond the lopped plote. The 
seol is pressed ogainst the lopped plote by o helical 
spring. 


ROBERT BOSCH GMBH 


Any leakoge woter escapes via the four bores inthe drive 


ond frame to the outside and is prevented from entering 
the motor area by the built-in Roto-0- ring. 


STUTTGART GERMANY 
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2.REPAIRING THE WATER PUMP OF TYPE XY/EPA.. 


2.1 Dismantling 


Unscrew the 4 screws in the front section of the pump; 
then remove this section from the pump, 


-Remove seoling compound between impgiiet ond ormoture 
shoft with scriber of knife 


The impelter is doweiled to the shoft. Corefully drive 
out the dowel pin using.o 1.5mm diameter drift or drill. 
out with a 1.5mm deill bit. Using 6 suifoble extractor, 
pull’ off impeller from shoft. The extractor should be 
applied in such o way thot its jows grab under two im 
peller blode surfaces." 


Remove 0-ring fromthe puis shoft, 


Unscrew the two through-bolts holding the bearing shields 
ond pole housing together ard remove the reor beoring 
shield (commutator end frome) from the pole housing. Be 
coreful with the two helical springs ond the shims on the 
armot #6 -shoft. 


Seporate pole housing ond front bearing shield (drive end 
frame). . - ). 

« i 
Pull armature out of the pump housing holf ogoinst the 
resistance of the built-in Roto-0-ring. 


< > 


2.2 Cleaning the components a 


Remove rust and coarse dirt particles from components 
(blow out with compressed oir). Do not submerge the two 
beoring shields in solvert for cleoning purposes. 


2.3 Inspection , repair ond reassembly 
2.3.1 Motor x 


Here, see appropricte section of test instructions vVOT- 
WPE 660/1 B. Repair is not possible. —e 


The only avoiloble spore port is a set of Gatonbpostes 
(see VDOT-EVE 660/1 B doted 1.65). If the mofor hos 
foiled, the complete pump XY/EPA.. must be replaced 
by a new water pump 0 130997.. (CWB..). . : 


_ 
‘ 


Pee ‘ : e 
2.32 Pump : 


‘In the case of pump failure on occount of leokages, the 
slip-ting seal bonded to the impeller must be renewed in 
each cose. The spare ports list VOT-EVE 651/10 B of 
2.62 gives under stem number 31 “impeller with sealing 

ring”. 


This ossembly is now availoble individually os follows 
Impeller 1146610003 
Stip-cing seal 1 140 282000 


The above two components must be bonded together in. 
repairing with o contoct odhesive (metal-rubber) 


Metollogum Kk 67v 3 5 703 203000 
Hordener Ch104v2 5707561510 


To bond the two components, proceed as follows: 


} oveitabte in cons 


Mix 10 ports of odhesive with 1 part of herdener (only 
mix sufficient quentity for use within 6 to 8 hours, os 
mixture becomes useless after 8 hours), 


Thoroughly degreose the bonding surfaces and roughen 
 gmooth cubber surface well. 


Coat both bonding surfaces with adhesive: 


Ped-dry in room ait, 10 to 20 minutes ot 20 to 25°C uns 
til the adhesive no longer produces “threads “when dab- 
bed. . : y 


Glue components together (under ‘short, fiem pressure); « 


Do. not ob iect bonded surfaces to stress for at least 
TV hour. Maximum pentice strength only occurs after 
24 to 36 hous. 


If the sbiginal impeller is in poe cendition: ir can be 
used again. Separate the worn slipring secl from the im 
peller and corefully remove oft ashealys residues from 
the bonding surface. . 


In addition, inspect the ispped plote in the end frome 
for weer and grooves. This plate must be smooth; other- 


- wise, the pump will leok even after fitting o new seal. 


In such coses, the end frome will hove to be renewed. 

To ensure that the slipring seo! seals efficiently, it must 
press against the lopped plote of the end frome under o 
pressure of 1.2kp. 

In this respect, the distonce from armoture shoft pare to oa 
the bore for” the impeller dowel pin is established os 
follows: 

Meosure dimension cae (Fig. 2F 
Compress the slipring seol bonded to the impeller oak 
load with 1.2kp. In this stote, suicblish the overall di- 
mension ebe (Fly. 3)... 

Oimension-eae minus «be gives dimension «ce (Fig. 4). 
Dimension ede is 4.5 mm (Eig. 3). 


Dimension ace ond ode added together give -the distance 
from the shoft end to the centre of the dowel bore ot 
which the seol is pressed ogginst the lapped plate with 
o pressure of V.2kp. | 


Dimension 
oce a le 


Assemble orincture, pole housing, front and reer bearing 
shield. Here note: 


Carbon brushes must sit oa the commutator. 


Do not forget the 2 helical springs onthe through-bolts 
for pressing on she carrent pick-up. 


Moke sure that ‘the ‘shims have been fitted ot bothiends 
of the shaft. 


Check ormoture end ploy. This should be 0.3...0.2mm 
with approx. 1.Skp pressure applied to the shaft in the 
direction towards the drive end frame. If necessary, od- 


just to correct volue by inserting shims 1130 112005 or 
. 006, 


For finol test of motor assembly, see Section 2,4.1. 

Drill through the impeller and shoft (armature) offset ra- 
dlolly 90° from the original hole using o 1.5mm drill bit. 
Lightly otf slipring seol with Ol 63v 2-5 701 112... 
new O-ring 1440210003 into armature shoft groove. 

Fit impeller onto shoft and press in with/on arbor press 
until the bores in the impeller ond ormature are in clign- 
ment. ° 

Insert new dowel pin 2917016. . 


Secure shoft and impeller with sealing compound Kk 571 
~ $703 151 10S. 


Note: When pressing the slipring seal and srintselltit onto / » 


the shaft, it is essential to ensure that the ormo- 
ture shoft is braced on the commutator side by o 
suitoble support to make certoin thet the pressure 
is not token up by the beorings. 


Now screw front section of pump onto drive end frome 
using new gasket. Tighten screws uniformly and diogon- 
ally. 


2.4 Testing 


2.4.1 Testing the motor assembly 
(Corry out test without seal !) 


For test procedwe, see VOT-WPE 660/1 B. 


WIE 6S113 
Stig 


Test specifications are: 


Idling test (test position: verticol, shaft end upward) 


Rated motor 6V 12V 24V 
voltage 


= Test voltage 


“Current 34A  ° 188A OBA 


consumption mox. 


Minimum speed —~ 3500 R.P.M. 3500 R.P.M. 3500 R.P.M. 


Perlormonce thst (Test with fan mounted 1146613031 - 
XYLS3Z1Z in occordance with 
VOT - WPE 660/1B) : 

Rated motor 6V 12V 

voltage : 

2 Test voltage 


Curren. > .'* 45A 2AA 12A 


consumption mox. eee 
Minimum speed 2700 R.P.M. 2700 R.P.M. 2700 R.P.M. 


Note: The self-lubricating bushes incorporated in the mo- 
tor ae adjustable (see Fig. 4). If the motor does 
not reach the specified speeds despite higher cur- 

rent consumption, it is possible thot the self-lubri- 
‘eating bushes ore canted doring osbembling. 
The self-lubricating beeing bushes will set them- 
selves correctly when light blows ore applied to the 
bearing shields, avelng o rubber hommer. 


2.4.2 Testing the sree (Leckoge test) 


Connect pump to test set-up os shown in Fig. 5, The test 
set-up con be mode on site with simple meons, 


Connect pump to rated vottoge. The howls. reat speci. 
fications must result : : 


, 


Pressure head (with valve closed) 0.1S.. 0. 25 atm. 


The pump should be. tun in for of feost ¥ hour and must 
fot lose ony woter during this time. Prior to putting the 
pump into ia deal ‘Jt must be bled thereughly: 


- 


sy 
+ 


2.4.3 Testing the delivery rote is not generally neces: 
sory because this will be correct when the following pre- 
requisites are met: 


The motor achieves its specifications with the elec- 
trical test. 


The pump showed no leoks diving the leakoge test and 
produces the required pressure head. 


3. REPAIRING THE WATER PUMP CWB.., CRG.. 
(formerly XY/EPB..) 


The CWB pump differs from the XY/EPA.. type os fol- 
lows: the motor hos its own bearing shield on the pump 
side; the simplified pump hos o housing with projecting 
edge which fits over the motor housing; 

simplified sealing, pressed-on (non-dowelled) impeller. 


Therefore, repairing the CWB (XY/EPB) pump is com 
siderobly simpler in comporison to the XY/EPA type. 
The instructions concerning dismantling, cleaning and 
inspection of the components os well os reassembly os 
given for the XY/EPA pump anologoualy apply here also. 
However, oll detoils concerning bonding ond assembly of 
sealing and pump elements should be eliminated. 


The following spore ports are estoblished: 
Repoir set yeareen consisting of: 
1 dowel pin ~ 
1 slipring seal, complete » with Q- “ring. phate and bales 
spring ; é 
T gosket ‘ 
Repair set 144701000) consisting of: 


] connection odoptor 

T pump housing, complete with bonded steel plate 
2 threaded studs > 

4 lock washes 

2 slotted nuts 


41777. 


L) 


2 threaded 


ay 
uns 


eaderseaaarasssarelhys 


Vas Of ROR 


WIE 65113 
Sein 4 
Impeller 1146610 005 
Motor 
0 130 056 O11 


for pump 

CWB BVESA 
XY/EPB 1/6/1 
CWB 12 V 28 A 
XY/EPB 1/12/1 
CWB 24V14A 
XV/EPB 1/24/1 
CWB 24V14A 
suppress XY/EPB 1/24/3 


— 0444 007 oof 
3 137,220 005 CRG 24V14A — 0130997005 
foresee isatethy i : 


of close proxim items) - 


0 130 997 001 
0 444 004 001 


0 130 997 002 . 
0 444 005 001 


0 130 997 003 
0-44 006 001 
— 4 130 997 004 


0 130 056 012 
0 130 056 013 


0 130 059 002 


(interference- 


3.1 The motor test specifications cre: 


Idling test (Test position: verticol, shoft end upword ) 


Rated motor 6V 12V 24V 


voltage 
® Teat voltage 


Current 
consumption mox. 


Minimum speed | 


3A VSAG. O8A 
6700 R.P.M. 6700 R.P.M. 6700 R.P.M. 


ae 


Performonce test (with fon moudied 1146613 03) - 
- XYLS 3 Z12) 


6V 


Roted motor 
voltage 


= Teat voltoge 
62A.  (3tA 
3000 R.P.M. 300 R.P.M. 3000 R.P.M. 


3.2 Section 2.4.2 applies for pump testing. 2 
a re) e 


Current 
consumetion mox. 


Minimum apeed 


Gosket ' 


Seoling surface 


Connection odaptor 


Nirxtasses8 y 


TEST INSTRUCTIONS 
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VOT-WPE 320/2 B 


Ed.2 
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-. hind 
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-_ D.C.-Generator Regulators 


D.C.-Generator Regulators e 


Regulator types: Z..,T.., VA, U.., W.. and K.. 
Explanations of the information given i in Test Specifica- 
tion Sheets VOT-WPE 320/2-21 8 to 26 B. 


i 


/ 
. Test Pfotedure 


© 


Column 1 
Bosch ss Number (on the regulator baie) 


\ : 


Column 2 Jy 
Type marking (on the regulator base} ol : 
for example: 28 V = generator voltag 

° 1A = maximum current 
Column 3 ? f 
Regulated Voltage, off load’ ; 


Test Conditions ; ; ® 


Generator correctly matched to regulator for voltage and 
power, 

Generator and regulator és (approx. +20° C/68° F). 
Battery connected across frotective resistor. Loading 
resistor switched off. ; 


. Note: Protective resistor current is minimal and not to 
_ be considered as load. ' 

Test bench must correspond to latest aaisaneen or, 
be modified according to Conversion Instructions — 


> VOT- WUF 113/4 B. 


Test Bench Connections 


Connect generator terminals D+ and D- to the 
corresponding regulator terminals. Exciter current 

ammeter between regulator terminal OF and generator 
terminal OF (ensure correct polarity). — 

Test bench cable 51 to regulator terminal B+ (51). 
Connect-voltmeter to regulator terminals D+ and O-., i 
(Ensure correct polarity). Voltmeter minus leadnotto | -. 
terminal aay of the adjustable plate. 


4 e ‘ 

Stowly increase the generator speed until reaching the .’ 

exciter current peak value (start of regulation); increase 

speed further until exciter current drops to two-thirds. 5 

, Peak value. Regulated voltage, off load is read at this 

’ point {on VA eouelators within ae seconds). 
’ Attention. ro side | 

‘ Do'not excessively increase the speed of unloaded 

generators with UE,/UF, W and KF regulators (single - 

contact regulators) tince this will caus@ythe latter to 

cease regulating and the voltage will ri ove 


acceptable limits. ! > - ers ae 
ee ces or “ff 

Column 4 fod P 9° 

Regulation Range 

Regulator types! 2.4 T.., VA and UA 19D (dual- 


contact regulators) > 


* Note: The regolation range is the difference between the 
regulated voltage; “oft load, measured With the regulator 
contacts at the upper control position and at the lower ‘ 
control position. 


Test Conditions 
Same as Column 3. 


- 


Test Bench Connections 
Same as Column 3. 


- Test Procedure 


Read the regulated voltage at the lower contre] position 
(see Test Procedure, Column 3). Increase generator 
speed and read regulated voltage in the upper contro! 
position. The voltage usually increases; it may, however, 
decrease. . 


Column 5 
Regulated Voltage, on toad 


Column 6 
Load Current 


Regulator types: Z.., T.., and VA 


Test Conditions 


Generator correctly matched to regulator for voltage and 
power. : 

Generator and regulator cold (approx. +20° C/68° F). 
With battery and protective resistor. “Loading resistor 
switched in. : 


Test Bench Connections 


Voltmeter and test bench cable 51 to regulator - 
terminal B+ (51). Switch in loading resistor. Connect * 
test bench battery cable (B+) to the egrepandinan: 
battery connection terminal. 


(Otherwise same as Column 3, “Test Bench Connections” 5") 


a 
ue 


Test Procedure : a 


1. Regulators with drooping characteristic curves 
(Z.. and T..) 
Drive the generator at double its rated speed. Set toad 
current.(Column 6). At this point, read regulated 
voltage, on load. 7 4 : ; 

ge ash 
Note: The generator rated speed is the fast number of 
the type marking x 100 for newer generators and is 
included in the type marking for older generators. 

x 
2. Regulators with variode characteristics (vay 
Driva the generator at 5500 rev/min. Switch in battery 
and the loading resistor and witirthe loading resistor 
adjust to the specified load current. Regulated voltage 
must be read immediately after load current is reached. 
If the load current is increased too slowly, or the speci- 
fied current is exceeded, the voltage reading is less than 
that given in Column 5. The measurement is to be 
repeated after the resistor has cooled. 
The cable set on VA regulators (6 V) which leads to 
alternator terminal 0+ should not be shortened or 
lengthened since it has been matched to the Variode. 
e j 


nay 


Columns 7 and 8 
Current Regulator. Cut-In/ wee and 
at double generator speed ‘ 


Regulator types: U.., W.., and K.. * 


Test Conditions 
Without battery, with loaging resistor. 


4 


2 Thst Bench Conditions 


. 


dete 


Test Bench Connections 3 


-, Attach voltmeter and loading resistor to regulator =, 


terminal B+ (51). 


~ Test Procedure - 


Drive the generator at about double its rated ae and 
with the loading resistor increase the load until the 
“® voltage suddenly drops. The maximum current must 
then correspond to the value giveft in Column 7 or 8 
va . sh: 


EB oe e 
f 3 
{ 
Cotumn 9 : 
Cutout Relay Cutting: -In Voltage 
Regulator types: Z...T..VA, u.., W.. and K.. 
» ‘ 
“ . Lf 
Test Conditions oe oes a 
Generator and regulator cold isearox: +20° cies® F). oo: 
Without battery, with loading r resistor. etee 4 
. — D : 


Voltmeter on reguiator terminal D+ (61),-test bench 
cable 51 on regulator terminal B+ (51), without battery, +. 
_with loading resistor. Otherwise same as Column 3 "Test |" 
Bench Connections”. ae 
Test Procedure — ‘ 
Set the loading resistor for about two-thirds maximum 
current. Slowly and uniformly increase the generator. 
speed, causing the voltage to rise. The cutout relay has 
3S cut.in-when the voltage suddenly drops. The cutout 
“relay cutting in voltage is that voltage reached 
immediately before the drop. Do not allow the generator 


to continue rurming at relay-cutting-in aaa 

Column 10. ice «i sn / 
1 Reverse Current. / 

Regulator types: Z.., T.. Pili U.., W. Jand K.. 


~ Test Conditions i can: he 


Cold regulator, half-charged battery (switch in loading 
resistor if battery is fully shiarged). : 


Test Bench Connections - if : 


Voltmeter and test bench cable 51) to regulator a 
terminal 8+ (51), test bench cable B+ on the 
corresponding battery terndinal. Otherwise same as 
Column 3 ‘Test Bench Connections”. 

‘. ] 


Test Procedure ; ! 


Increase the generator speed until the lGad current stops , 
~ increasing; then slowly decrease the speed (ammeter ! 
pointer méves back across the scale zero point into the; 
battery discharge-region) until the cutout relay cuts out; 
at the specified reverse current (value Cotumn 10) and | 
the pointer returns to zero. The voltage read’at the : 
instant the relay cuts out should be: ‘ 


6 Younit 6.1V ‘ -  <% 
12 V unit. 12.2V 
24 V unit 24.4V = 


If higher voltages occur, load the battery with the 
_loading resistor. 


ce 


WPE 32012 


Regulator Types 


Oo 

’ Z regutator 
Oual-contact regulator with drooping characteristic — 
curve. 
Common magnetic system for voltage regulator and 
cutout, but separate armatures. : 
Can be installed as integral or separate-mounted 
regutator. 


lo — 

SS ey = 
i 

A (@ 


3= Cutout - 

-4 = Voltage regulator 

5 = Battery 

6 = to charge indicator : 
7 = Voltage regulator resistor 
8 = Generator ; ; 


~ ‘ 
Z regulator circuit diagram 


T regutator : 

Dual-contact regulator with drooping characteristic 
curve. 

Separate magnetic systems for voltage regulator and 
cutout ‘ 

integral or separate ~ mounted regulator. ~ 


at 


Note: 

TB-regulator for generstors with + to ground, and end of 
excitation winding to positive brush. 

TC-regulator for generators with + to ground, and end of 
excitation winding to insulated negative brush. - 
‘TO: regulator for generators with — to ground, and end 

of excitation winding to negative brush, ee 


3 = Cutout aan 
4 = Voltage regulator 
as = Battery : 
6 = to charge indicator 
7 = Voltage. regulator resistor 
8 = Generator 
11 = Current winding 
12 = Voltage winding — 


o 


VA regulator, ~~ 


Variode dual-contact regulator with drooping steep-drop 
characteristic curve (characteristic curve lies somewhere 
between that of regulators with drooping and those with 
steep drop characteristic curves). 

Voltage windings in parallel. With Variode and control 
resistor. = 


Separate-mounted regulator 
The control resistor (control cable) is not be shortened 
on the 7 V VA regulator, : 


3 = Cutout 

4 = Voltage regulator — 

5 = Battery wr. 

6 = Charge indicator 

8 = Generator 
11 = Current winding 
12 = Voltage winding ww & 
13 = Control winding , ese 
14 = Control resistor (control cable on 7 V model) 
15 = "Variode”’ ut 
16 = Voltage regulator resistor 


-——<——s 
4 


ae 


soa. 


WPE S20/2 


oy, MA regulator (14 V) circuit diagram ©. J _ 


re 


\: 


“Compensating resistor 


or with steep drop characteristic 


\ 
\ 
\ 
tor resistor 


Behe. 
egulator resistor 


tic systems for voltage tegulator, current 


> regulator and qutout. 


‘ 


a 


G 
Current regu 
Current 


> 


rge indicator” 


\ 


om) wat-contact 


oltage regulator , 


e 
a 
enera. 


=toe 
=G 


Voltage wi 
Voltage’ 


UC regulator circuit diagram ~ 


Separate-mounted regulator. 
tor 
Ws Current winding. 


UA to UD regulators 


8 
12 
16 
17 
18 
19 


PY SS 
ibs j 


P gst, 


‘ 


UA regulator circuit diagram 
UB regulator circuit diagram 


WPE s2oj2 


as : 
UD regulator circuit diagram ~ & 


» 


3 
UE, UF regulators -, : 
Single-contact regulator with steepdrop characteristic’ 
‘curve. Fr CR oy ot 
Separate magnetic systems for voltage regulator, current - ; 
regulator and cutouts aa pe 
Separate-mounted regulator. . 

The connection between O—/B-— (regulator) and D— . 
(alternator) must not be broken? 


3 = Cutout 
4 = Voltage regulator 
5 = Battery : 
6 = to charge indicator 
8 = Generator 
11 = Current winding 
12 = Voltage winding 
16 = Voltage regulator resistor 
19 = Compensating resistor 
20 = Pull-in winding + 
21 = Damping resistor (only on 37 V regulator)” 


Ny 


UF regulator circuit diagram 


W regulator a 
Single-contact regulator with steep drop characteristic’ 


curve. : 
Separate magnetic systems for voltage regulator, current - 
regulator and cutout. ; eH 
Separate-mounted regulator. 


3 = Cutout 
4 = Voltage regulator 
5 = Battery 
6 = to charge indicator. | 
8 = Generator a 
_11 = Current winding 
"12 =:Vottage winding 
16 = Voltage regulator. resistor : 
17 = Current regutator ae Nn 
19 = Compensating resistor \ 
21 = Damping resistor (only on 37 V regulator) 
22 = Interference suppressor 0 290 003 006 
23 = Damping resistor (only on 28 V génerators) 
24 = Interference suppressor 0 290 003 009 
25 = Compensating winding for parallel dperation ; 
26 = Fuse ; ie ti 
27 = Restcontact = 7a 
29 = For paralleboperation connect to terminal 44 
of the 2nd regulator. ay 


For single operation not used. a 


WPE 320,2 


Sty 


K regulator : 

Single-contact regulator with steep drop characteristic 
curve, : a 
Separate magnetic systems for voltage regulator, current 
regulator and cutout. . 
Separate-mounted regulator. . 


1 = Auxiliary winding (only on 75 and 84 V regulator) 
2 = Damping resistance (not on 14 V. regulator) . 
3 = Cutout : 
4 = Voltage regulator 
5 = Battery 
6 = to charge indicator 
8 = Generator : 
- 9= R-C network for spark-quench (not on 14 V regulator) 
10 = Exciter current smoothing relay ’ 
11 = Current winding ; ; 
12 = Voltage winding ; : 
16 = Voltage regulator resistor 
17 = Current requiato 
26 = Fuse a 
27 = Rest contact 
28 = Compensation winding 
29 = For parallel operation connect to terminal 44 
of the 2nd regulator. . - - . ; ; 
For single operation not used. '- 


. 


UK regulator circuit diagram ne 


- 


» KF regulator with exciter current smoothing relay 
‘Circuit diagram ¢. ss 


» 


11 
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Regulator specifications 
Regulating | Regulation Regu- 
voltage range lating 

"at no load!) voltage 
at load!) 


Vv NE ie v- 


102005 | UEM28V10A 
102006 | UEM28V 13A| : 
102 007 | UEM 28 V 25 A). 
104039 | WF 14V 38A. 
104040 | WF 14V 50A’ 
104041 | WF 14V62A 


104042 | WF 14V75A |. 

104043 | WF 14V 85A > 

104044 | WF 28V 19A 

104045 | WF 28V19A 

104 046 | WF 28 V 25A | 27,2!.:28,3 


104048 | WF 28V31A 28,3 
104.049 | WF 28V 384A. 28,3 
104050 | WF 28V38A° ...30,0 
104052 | WF-28V42A 28,3 
104053 | WF 28V42A ...30,0 


104054 | WF 28V62A 1..28,3 
104056 | WF 28V 62A ...30,0 
104058 | WF.28V81A ...28,3 
104 059- | WF 28V 67A | 27,2...28,3 
104060 | WF 28V67A | 29,0...30,0 


2104061 | WF 37V 474’ 37,9 

104062 | WF 42V13A /V..42,4 
(104,063: | WF 28 V 38 A ...28,3 
104.064 -| WF 28V 19A 27,7 
104065 | WF 28V52A ..28,3 
104066 | WF 14V75A 14,4 


1) Measure at 2/3 max. field current. When resetting and hos set to 2) Generator speed = the 7 
the mean value + 0.2 V. (recent models}. In th 


- 


3) Test while warm after 30 min. running. by the type farmula. 


DE: 


11,5 
14,5 


Oye 
anid 


Current regulator setting 
Load at twice rated 
generator speed’) 

cold 


23 ...26 


“85...10,5 
VW ...13,5 


13,1...13,6 *| 7,5...12,5) 


10 


Reverse 
current 


26,9...28,1 a 
26,9...28,1 |Z. ..09 
26,9...28,1 | 2 ..9 
12,9...13,5 | 9,5...14,5 
12,9...13,5 | 9,5...14,5 | 
12,9...13,5.- | 9,5...14,5 
12,9..18.5 9,5...14,5 
12,9...13,5 | 9,5.014,5 |: 
26,4..[27,1 | 8,5...13 
Gea ar 0,5... 3,5 
26,4. i - | 9,5...14,5 
-26,4...27,1 (°9,5...14,5. 
26,4...27,1 | 9,5...14,5 
27,9...28,6 | 9,5...14,5 
26,4...27,1 | 9,5:..14,5 
27,9...28,6 -| 9,5...14,5 
26,4...27,1 | 9,52..14,5 
27,9...28,6 | 9,5...14,5; 
26,4...27,1 | 9,5...14,5 
26,4...27,1 | 9,5...14,5 
27,9...28,6 | 9,5...14,5 
34,9...35,6 | 3,5... 8,5 
39,4...40,1. | 2,5... 6,5 
26,4...27,) | 1... 3 
| 25,7...26,6 |6,5....7,5} 
| 26,4...27,1 ° | 9,5.:.14,5 } 


or speed = the last number of the type designation x 100 
models). !n the case of older models, this value is given directly - 
ype formula. 
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3° a. ae 
. Regulator specifications _ 
Regulating {Regulation . 
voltage |. -| range. 

_ | atnoload') | - 


pealasoes 


S)y6y Wy “UOlss}wsed UalyM ANO [NOYTIM SUOSIOD JOYIO 0} PAOSUBIY 
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WEM 28 V 38A 

WEM 28 V 25A 

WEM 14V75A 

WEM 28 V 38A 

| _ | WEM 28 V 38A 
112014 | WEM28V38A 


113.004. | UFM 28V19A 
116001 | KF 84V27A ||- 
116002 | KF75.V 31A 
116003 | KF 84V21A 
116004 | KF 75V23A 


116005 | KF 28V62A 
116006 | KF 28V54A 
116007 | KF 28V 624. 
116.008 | KF 28V 83A: 
116009 | KE 28V 83A 


Auewses u} paid 


OS Wey sod ‘3 WEB MS 2 “HAW Wsog eQoH 


116011 | KF 28V67A © 


116012 | KF 14V 110A 
116013 | KF 28V 42A 1. 
116014 | KF 28 V 125A 

116015 | KF96V 21A 


116017 | KF 28V 624A, 
116018 | KF 28V54A 
116019 | KF28V19A 


1) Measure at 2/3 max. field current. When resetting and repairing, set to 2) Genera 
the mean value + 0.2 V. , : (recen 
4) when terminal 63 is grounded. _ by the 
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Current regulator setting 


Load at twice rated 


34 ,... 40 
21... 27 
71... 77 
34 ... 40 
34... 40 
34... 40 
18,5... 21 
23... 27,5 
27 ... 33 
17... 23 
19... 25 
58 ... 64 
50 ... 56 
58 ... 64 
| 79 ... 85 
179°... 85 
63... 69 
05 ...112 
38... 44. 
:19,5...127,5 
[18,5... 22,5. 
}60 ... 62. 
50 ... 56 
15... 21 


generator speed’) 


19 


Cut-in . 
voltage . 


26,4...27,1 
26,4...27,3 


4 12,9...13,42 1 
-|.26,4...2771 
“2654:..27,1 


26,4...27,1 


26,9...28,1 
78,9...81,1 
69,9...71,1 
78,9...81,1 
69,9...71,1 


26,4...27,1 
26,4...27,1 
28,9...29,5 
26,4...27,1 
28,9...29,6 


26,4...27,1 


12,9...13,5 
26,4...27,1 
26,4...27,1 
90,9...92,1 


26,4...27,1, 


26,4...27,1 
26,4...27,1 


oe Z 


Specifications for cutout 
Reverse | 
_ current 


7,5... 


. 2) Generator speed = the last number of the type designation x 100 
(recent models). In the case of older models, this value is given directly: 
by the type formula. ; 


‘Remarks | 3 es 


— Field relay 
, with without 
adjusting screw 
1.8...2.0A 
: : cut-in current 
. 1.2..1.4A 
. cut-out current 


1.6..1.8A 


0.8...1.2A 


5 


FRET CES 


: _ Regulator specifi@tions- 
. | Regulating Regulation Regu- :-: 
| voltage range _—*|_Tating 

at no load!) 


117001 | UE28V 6A 
117002 | UE 28V.10A 
117 003 | UE 28 V 13.A_ 
. 117004 | VE 28V19A. ; 
~ 117006 | UE 28V.13A |. 27,1... 


"417007 | UE 28V 254 
117008 | VE 28V.10A 
~~ 2117009 | UE 28V19A 
117 G11 | UE 28V 18A 


118001 | UF 28V 8A | 27, 
118.002 |-UF 28 V 10A 


"418003 | UF 28V 13A |-27,1. 
118.005 | UF 28V19A | 27,1...28,4 | 
118.006 | UF 28V 15A | 27,1...28,4' | 
118 007°)| UF 28V 29-A | 12,2...13,2 
118 008°)! UF 28V17A |} 12,2...13,2 |. Pn Sia biwa le ate, @ 17,5 | 
“118009 | UF 28V13A | 27,1..284 | 7° of os J | 12,5...14,5 § 


Note: Valtags regulators UE and UF have a “‘draw-in” coil; the values i in’ 
columns 3 ae 8 may therefore everlep 


!) Measure at 2/3 max. field current. When resetting and repairing, setto 3) Use EJMG charging u 
the mean value +0.2 V. grounded. Column 3, 

2) Generator speed = the last number of the type designation x 100 ; disconnecting from 2/ 
(recent models). In the case of older models, this value i is s given directly 0 190 118 007 = 3 60G 
by the type formula. - 0 190 118 008 = 3 00 


Cutout specifications 


Med at twice rated _| Cut-in 
erator speed’) voltage 


harging unit only with proper switching box; terminal 63. i? 


Reverse 
current 


Aw 


NNN MN 


2 
2s 
aes 
2.8 
2% 
2. 


NA BUNA 


Hid 


‘“\ 


olumn 3, measure regulating voltage after connecting and 


g from 2/3 J max. Generator speed for 
07 = 3 600 rev/min 
08 = 3 000 rev/min 


aN 
“. 


a 


OGLO 03 


¥Joy}e10UeD 


HOSOg 


1007 


6e 


q 
N 


 S1o}ejN 


a 


910€L 
| 


£ 
= 


€ ‘Pd. 


8 7Z-Z/0ZE 3dM 
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SNOILVOISIOIdS 
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/, Regulator tid 
| Regulating | Regulation - 
voltage . range. 
tat no toad") as. 
‘ i. Vv 


.  "pensesass— 


: siy6u jiy-“vorssiwied Ud}UM UNO [NOUN SuOSsIad 1ByIO OF PeLE;SUBs- * 


205001 }"ZAA 7V19A 4 7,2... 7,9 | -0,1... +03 

205002 | ZAA 7VA5A] 7,2... 7,9 | —-0;1... +0,3 | 
-, 205 004 | ZAA 7V 194A’ —6,1... +0,3 

205 G05 | ZAA14V 9A | 13,8... =0,1... +0,4 

206 004 | ZAB 7V15A ]. 7,0... =0,1... +0,3 


ipaonpoidas aq jou ysNus UONEd(Qnd SUL: ? 7 


206005 |.ZAB °7V 9A’ 74 | 0,1... 40,3 
206008 | ZAB 7V15A'|. 69... 7:8} —0,1:.. +0,3 
206 010° | ZAB14V11A 15,0 | 4-0,1... #04 
“1 206011 | ZABI4V11A | 13,9...15 Volto 
206013 | ZAB 7V15A | 6,8... 7,5 |\Q0,1... 40,3 


eq jou isnw S}UOUOd | SI! 


- 206015 | ZAB 14V.12A | 13,9...15,0 .| —0,1. 904 
206016 | ZAB 14V12A | 13,5...14, —0,1... +0,4 
. 207 003 | ZAC 14V 9A’! 13,9...15 —0,1... +0,4 

213001 | TA 7V40A | 7,3... 8,0° f -0,05... +0,3 


213003 | TA 7V23A |. 7,3... 8,0 | -0,05... +0,3 


213004 | TAI4V ITA | 14,0...15,1 | —0,1... +0,4 
213005 |. TA 14V.11 A. | 14,0..15,1 | =0,1... +0,4 
213007 | TA 7V33A ].;-7,3... 8,0 | —0,1...+0,3 
213,009 | TAI4VI6A | 14,0..15,1 | -0,1... +0,4 
~~ 213010 |-TA 7V33A 4 7,3... 8,0 | -0,1.:. +0,3 


kuewse5-uj paywug 


_ 0S WORSog “t UBBUMS L “HAWS Wsog Veqoy 


213.011" | TA14V IGA | 14,0...45,1 | -0,1....+0,4 
- 213013 | TA 7V45A | 7,4... 8,1. | -0,1..: 40,3 
213014 | TAI4V IGA }.14,0...15,1 | —0,1... +0,4 
_ 213015 | FA 7V45A | 7.4... 8,1 | -0,1... +03 
213016 | TAI4VI1A | 14,0...15,1 | —0,1... 40,4 


a 


a ae ae \ 
' 


1) Measure at 2/3 max. field current. When resetting and repairing, sq 
the mean value + 0.2 V. 
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9 107 
Current regulator cut-in |. Cutout specifications 
Load at twice rated ~ | Cut-in - | Reverse 


‘generator speed?) = ——=—s—-—“ | voltage current 
cold =. yj; warm | . ‘ace 


ox 


~ 


12,6. : 


PePairing, set to 12) Generator speed = the last number of the type designation x 100 
‘ (recent models). In the case of older models, this value is given directly 
by the type formula. | 


0490 .. 


21301 


213.0 
* 213020 


213 031\ 
213 032 


213 033 
- 213 034 
213036 

213 037 


215001 
215003 

215 004 
215 005 
215 006 


215011: 
215013 
"215014 
\ 215015 
215 016 


215021 
215 025° 
215 027 
215 028 
215029 


TA 14V 164 


TA 14V20A 


TA. 7V23A. 


TA 7V45A 
‘TA 7V45A 


TA 14V 204 
TA 7V23A |° 
TA 7V45A" 
TA 7V 450. 


TA 7V40A 


TA 14V 204A. 
|TA14V 164 
TA14V 16A. 
TA 7V.23A 


TA 7V45A 


TA 7V45A. 


TAIGVI1A 
TAI4V11A 


TAVITA | 


TA 7V45A- 
TA 7V45A:) 
TA14V11A- 


TA 14V11A 
TAI4V1I1A 


4 


' Regulator specifications 


*| Regulating . 
voltage 
at no load") 


{Vv 


13,7..148 | 


14,2...15,3 
7,3... 8,0 
7,4... 8,1 
7,A.,/ 8,1 


14.2...15,3 


7,4... 8,1 
7,4... 8,1 


TAG 
14,3...15,3 
13,8...14,9 


13,8...14,9- 


7,0... “TT, 


73. 8,0 
7,3....8,0 


13,8...14,9>. | 
13,8:..14,9 =| —0,T.. 
13,6...14,7 | -O;1%.. 


73... 8,0. 


13,6:..14,7.22 


13,4., 445, fo O28 


78. 


range 


7,3...1.8,0-~ 2 ty 


7,3. a0 0,122: 
13,8...14 2 i 


Regulation 


P Regu- 


12:6...13,9 |12 


13,0...14,3/15 .. 
wo 7,9 117,5 : 
... 7,334 


73/34" 


143116 
.7,5|19 
. 7,3|34 
7,334 


 7,2]30 | 
1...14,3]15 
14,0 |12 
.14,0/12 
. 7,2417 


.. 7,2|34 
.. 7,2 134 
13,9) 8 
:..13,9| 8 
13,7] 8 | 


224-92,2-13.5). 8°“ 


/ 2¥ Generator speed = the 
(recent models). In th 
. by the type formula. 


1) idgacute. at 2/3 max. field current. When resetting sad repairing, set to 
the mean value + 0.2 V. 


7 


trent regulator cut-in Cutout specifications “Remarks. | a ‘ 
bad at twice rated Cut-in ‘Reverse . o ®. 
nerator speed’) voltage | current. N o 
Id Oo S 
Ss 
A a 2 Z 
12,6...13,4 | 2...7,5 ._ We” 
12,6...13,4 | 2...7,5 Of 
6,2... 6,8 | 2...7,5 =a = 
6,2... 68° | 2:..5,5 ood 
62... 68 | 2.55 oe <2 
12,6...13,4 | 2...7,5 Qa _ 
6,2... 6,8 | 2...7,5 Ss age Oe Be ees 
6,2... 6,8 | 2...5,5 a = co oe eee 
6,2... 68 | 2...5,5 ; Coe wo te ee 
5,6... 6,6 | 2...7,5 Ce y: 
12,4:..13,1 | 2...7,5 an 2 ae Son! 
12,4...13,1: | 2.,.7,5 a ; fog Gee eg 
12,4...13,1 | 2.7.55]. a ee 
: 59.66 | 2.75 |. a oe re ee ie 
6,2... 6,8 | 2...7,5 le es 
v | 62.68 42.7.5 |. , ie, foe 
12,4...13,1 | 2...7,5 : oe ea | 
12,4...13,1 }2...7,5 - Bs i 
12,4...13,1 | 2.7.5" : -_ hg a “i 
on 
6,2... 6,8 | 2.7.5 . <a es. 
6,2... 68 | 2,5...6,5 yg 
12,4...13,1 | 2...7,5 a. fie oy, 
© | 42,4..13/1 | 2...7,5 “ = mo, 
' 1 42.2..129 | 22.75 , “2 mS QO. % 
3 - , = oo : : nn -- 
. ¢ ’ : X @) ; 
25.0 % 3 
, oe 
Br speed = the last number of the type designation x 100 | - Hs N eam O. 
odels). In the case of older models, this value is given directly ~~ GW Z 
pe formula. . te . ps W Ww © ~ 
VAS 


D15 


= 


ty = ae 


9190... | 


+ 


; 215030 | TA14V16A 
~ . 215031 | TA14V 164 
“218032 | TA 7V45A 
215034 | TA.14V25A. 


Speonpoidas aq jou Isnw uoyeoNand sy. 


217001 | TO14V19A 
217002 | TD14V25A . 
217003 | TD .7V33A | 
217004 | TD 14V20A 
217005 |TD 7V33A. 
~ . 217012 | TD14V11A 


aq )0U isnwW sjUEUOD sit 


- 
ss 
J 
=) 
4 
@ 
“a 
a 
Pd 
° 
oe 
3 
mo) 
Oo 
os 
wv 
o. 
: 2. 
“on” 
z 
‘ —_ 
Tt 
te] 
Cc 
=> 
°o 
c 
“ 
= 
= 
= 
= 
. @ 
rod 
v0 
@ 
= 
3. 
wv 
ue 
_ 2 
2 
z 
= 
oO 
a 
= 
u“ 


218001 | TB 14V11A. 
218002 |TB-14V16A | 
218003 | TB 14V20A 
218004 | TB 14V25A 


219001 | ZAD14V11A 
219 002- | ZAD 14V20A 
ZAD 14V 16A 
ZAD 14V 16A 
ZAD 14V 16A 


Auewsed ut payutid 


0S WENSoY "} ueRbyMs 2“ HQWO ywsog agoy 


TC 14V20A 
UA 7V50A 
UAM14V 31A 
( UAM 14 V 38A ‘ 
301020"] UAM 7V40A1 639... 7,6 


: ay = 
ae: 1) Measure at 2/3 max. field current. When resetting and repairing, set to. ~ 
" D AL the mean value +O0.2V. 
veers 3) Test while warm after 30 min. running. | 
at of . 
PX 2 O55 0 


an 


BJaxNIPSNeH HqWH lOsog EQoY Jed ‘pag ‘doy eubewelly ue ewudwy 


ar 
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Current regulator cut-in. | Cutout specifications ? a Remark 
Load at twice rated Cut-in 
generator speed’) - ~-—=s‘|_-: voltage 
cold “ powarm | 
A A 

12,4...13,1° 

12,4...13,1 


6,2... 
12,4... 


Qon fs >. 


s 


13,9] 8.5 


13,98 
...14,0] 12 
14,2) 15 
13,7 [27 


. 


NNNN NNWNNNN NNNN 


6. 

6 
7 
P.9 

4 


14,1] 8,5 
142/15 . 
14,9]/13 
...14,5| 8,5 
14,9| 13 


wo 


with starting relay 
Cut-in voltage 3.5 .. _45V 
Opening voltage 1.5..2.5V. 


DADA 


44,3] 15 


OOanny 


.. 2) Generator speed = the last Satnibee of the type desigation,x 100 
(recent models). fn the case oF alder models; Bul valae is given directly 
by the type formula. 


oe 2 an 
: . Part « -| ‘Type a ro Reguffftor specifications Loe ‘Current regu! 
__No, ae coe ' 4° ReguTating *Rauiation Regu- | : Load at twice 
pl is fies ok voltage ¢ lating sk. generator spe 
“A at no load?) : voltage : ‘cold: 
Fae ye by ne | atload” |. 
rele O18. |v | | Vio- |eA JA 
1.301021 | UAM 7V50A|. 69.2 7.6 | -0,1... 40,2 | 49 ...53 
- 301022 | UAM14V ITA} 13,5...14,5 | —0,3... +0,2 10,5...13 
, 301023 | UAM14V.20A} 13,5...14,5 | —0,3... +0,2 a 19 ...23 
301924 | VAM 14V25A} 13,5...14,5 | -0,3... +0,2 | 24:«...28 
301026 | UAM14V38A/ 13,5...14,5 | —0,3... +0,2 37. ...417. 
309001 | UA 7V40A.| 69... 7,6 | -0,1...40,3 | 39.43 
309 002 | VA14V30A | 13,5...14,5 | —0,2...+0,2 29 ...33 
309 003 | UA14V 16A | 13,5...14,5 | —0,3... +0,2 15 ...19 
309 004 | UA 14V 20A | 13,5...14,5 | —0,3... +0,2 19 ...23 
309 005 | UA14V 38A | 13,5...14,5 | —0,3... +0,2 , 37 ...41 
309007 | UA14V.38A | 135...145 | —0,3... +0,2 | 37 a 
309 009 | UA14V 30A | 13,5...14,5 | -0,3... +0,2 129 83 
309010 | VA14V 38A | 13,5...14,5 | —0,3... +0,2 . 3 37 47 
309012 | UA14V 16A | 13,5...14,5 | -0,3... +0,2 ~ 15 ...19 
.309.014 47 UA 7V23A |. 69... 7,6 | —0,1... +0,3-. 22. ...26 
“309015 | UA14V16A | 135...14,5 | -0,3... +0,2 : 15 ...19 
309016 | VA14V20A | -13,5...14,5 | -0,3...40,2 | 19 ...23 
309017 | UA 7VS50A 6,9... 7,6 | —0,1...+0,3 ee ie 49 ...53 
309018 | VAI4V25A | 13,5...14,5 | —0,3... +0,2 . | 24.28 
(309019 | VAI4V 30A | 13,9...14,9 | -0,3... +0,2 oo |. | 800.34 
an | 
; “A! : 
; 
‘1) Measure at 2/3 max. field current. When resetting and repairing, setto’ . | . 2) Generator speed = the 
the mean value +0.2 V. ¢ (recent models). In th 


. by the type formula. 
DAE - | 
2 Pat , . Sa ok 


° 
9 10 aah @ 
urrent regulator cut-in Cutout specifications Remarks § =! 
poe at twice rated Cut-in Reverse A) @ 
voltage current | . ° 1 
Oo. 
i on y 
RD 
oe * 
O | 
00 : 
pay 
Ro 6,0...6,6 | 5 ...11,5]. oO 
29 12,5...13,2 | 5 ...11,5]- ~*~ © 
5 12,5...13,2 | 5 ...11,5 Co 
a9 12,5...13,2 | 5 ...11,5 a 
oY 12,5...13,2 | 5 ...11,5 . 


a7 
m2 ...26 21 5. 25,5 6,0... 66 | §......11,5 oe 
aS 14. ...18 | c 5 eae 
m9 4.23 17,3. 12,5...13,2 5 ...11,5] - : i: ~ \ 
mo ....53 47,5...52,5 6,0... 6,6 5 ...11,5 a , aa 
4.28 | 225.27 | 125.132 |5 ..11,5 ¢ * ge" eu pace 
0 ...34 29° ...33 12,5...13,2 5 ...11,5 < no. 
| ae e. 
re 
N | = | m 
‘ rm © 3 
\ | W- a 
; NO 
aa aye 
‘ — oe 
a 
: . Mr a O 
Mr speed = the last number of the type designation x 100 a. > at 
mnadels). in the case of older models, this Naliors given directly wo Co ~ 


Bpe formula. 
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-“pensasel 


siy6is thd ‘uoisstwwsed UBM JNO jNOUIM SUOSJOd s9YIO O} PAIJ0)/SUBs} 


Regulator specifications 
Regulating | Regulation | 
voltage range 
at no load’) | | 


a ee rn 7 


~ 309020 | UA 14V'38A. | 13,5...14,5 
309021 | UA 7V35A | 6,9.:7°7,6 
309022 | UA 7V40A 6,9...+7,6 
309023 | UA 7V45A 6,9... 7,6 
309024 | VA14V25A | 13,5...14,5 


!paonpoida: eq you ysnuw uoneoignd SIVL 


309025 | UA14V30A | 135...14,5 
309026 | UA14V35A 

309027 | UA14V40A 

309028 | UA14V20A_ 

- 309029 | UA14V20A 


eq jOU IsNw SjuaUOD SI! 


Lf .u--309030 | UA 14V30A 
~- 309031 | UA 14V40A 
309032 | UA14V11A 
309034 | UA 14V50A 
309036 | UA 14V30A 


Auswid9 ul pajuud 


0S Wensog ‘1 VeBUMS 4 ‘HQWD Wsog egoy 


309037. | UA 14V20A 
- 309038 | UA14V30A 
309039 | UA 14V50A 
309040 | UA14V38A | 
309041. | UA 14V 20A 
309045 | UA14V20A 


310001 | UB14V20A — 
310002 | UB 7V35A . 
310003 | UB 7V40A 
310004 | UB 7V50A 


1) Measure at 2/3 max. field current. When resetting and repairing, set td 
the mean value + 0.2 V. a 
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-Current regulator cut-in 
Load at twice rated . . 
generator speed”) ee 


at load 
V 


ihe te dead 


12,5... 
| 12,5... 
12,5... 
12,5... 


HOH. 


12,5... 
12,5... 
12,5... 
12,5... 
12,5... 


Sree oat 


12,5... 
12,5... 
12,5... 
| 12,5...12 
12,3... 
12,5... 


ONY TAIN 


‘12,5... 

6,0... 

: 6,0... 
.-.92,5 6,0... 


oy OLB 


Biring, St. to 2) Generator speed = the last number of the type designation x 100 
- (recent models). In the case of older models, This value is given directly 
by the type formula. a 


= 


“1 4! 5 
. Regulator specifications 
Regulating . Regulation Regu- 
voltage range lating; 
at no load!) voltage 
- at load 


311001 | UC 7V35A | 639... 7, 40,3 
311002 | UC 7V40A | 69... 7,6. 40,3 
311003 | UC 7V45A | 6,9... 7, 40,3 
311004 | UC14V 16A 14,5 40,2 
-o..  319005 | UC14V25A 145 wa 40,2, 
341006 | UC14V.35A | 13,5...145 | -0,3...+0,2 


* 312001. UD 7V35A | 69... 7,6 | —0,1...+0,3 | 

312002 | UD 7V40A | 6,9... 7,6 ),1... 40,3 | 
-.., 312003 | UD14V20A | 13,5...14,5 | 0,3... +0,2 
“312004 | UD14V13A 14,5 | 0,3... +0,2 
+ 312005 | UD14V 164. 145 1. 40,2 
312006 |UD 14V 22A | 13,5...14,5 40,2 


Nsz8saes B8S8ER. 


— 312007 | UD14V30A W145 | .. 40,2 
312008 | UD14V30A | 13,5...14,5 .. +0,2 
312009 | UD14V40A | 13,5...14,5 oe 40,2 | 
.312010 | UD14V 28A | 13,5...14,5 we 40,2 
312011 |.UD- ca . 23A | 6,9... 7,6 ),1... +0,3 


SoORK - 


312012 | UD 14V 30:4 | 13,52.14,5 | -0,3...+0,.2 | . 
312013 | UD 14V25A | 13,5...14,5 | .-0,3... +0,2° 
312014 | UD 14 25A | 13,5...14,5 1-03... +0,2 

, 4 . . eee 


313001 | UAM 14.V 384] 13,5...14,5 | -0,3...'+0,2 
313 002 | UAM 14 V 38A| 13,5...14,5 | -0,3... +0,2 
313003 | UAM14V30A\ 13,5...14,5 | —0,3...+0,2 
313.005 | UAM 14 V.25A 13,5...14,5 | -0,3... +0,2 


ty Measure at 2/3 max. excitation current. When resetting and repairing, 2) Generator speed = tha 
set to the mean value = t0.2V. _ (recent models). In thy 
; by the type formula. § 
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ent regulator cut-in 
ie at twice rated 
ator speed’) . 


Cut-in 


meets). In the case of older 
Formula. 


Bitgart 1, Posttach 50 


voltage 


10. 


Cutout specifications 
| Reverse’ 


current 


: nay 
eed = the last number of the type designation x 100 
models, this value is given directly 


a7 
Féd. par Robert Bosch GmbH Hausdruckerei ie 


~ + 


Remarks ~ 
ae 
: » Oz 
32,5...37 6,0... 6,6 | 5...11,5 oO 
37 ...42 6,0... 66 | 5...11,5 - 8 
43 ...48 6,0... 66 | 5.115 Oo 
14.18 = | 12,6...13,2 | 5...11,5 | Oo 
22,5...27 | 12,5...13,2 - 5...11,5 / -? 
32,5...37 12,5...13,2 | 5...11,5 BW 
-) 
32,5...37 6,0... 66 | 5...11,5 oO 
37 ...42 6,0... 66 | 5...11,5. ol 
17,5..22 | 12,5..13,2 | 5.115, ; 
9 13. | 12,5..13,2 | 5...19,5 , 
13.17. | 12,5...13,2 | 5...11,5 | 
°1| 17,5...22, 12,5...13,2 5...11,5 
265..31 | 12,5..132 1 5...115 : 
27,5...32 | 12,5...13,2. | 5...11,5 
37,5...42 | 12,5...13,2 | 5..11,5 
23,5...28 | 12,5..13,2 |'...11,5 
21 ...255 | 6,0... 66 | 5...11,5 
27,5...32 | 12/5...13,2 | 5.115 
17,8...22 | 12,5...13,2 | 5...11,5 
47,8...22 | 12,8..13,2 | 5.2115 
365...40 - | 12,1...13,2, | 52.115 ane 
35,5...39: *| 12,5...13,2°7,5..11,5 
27,5..32 | 12,1.43,2 |-5..11,5 | 
22,5..27 | 12,1...13,2/ 15.115 
\ a 
o oe 
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Regulator specifications — | ‘Current regulator cut-in 
Regulating |, Regulation - _feur- | Load at twice rated 


voltage range ‘| lating generator speed 
at no load!) 


oo 


-. . 350002 | VA 7V 45A> 
| 350005 | VA 14V 304A. 
- 350007 | VA14V 25A 
350008.| VA 7V50A 
- 350009 | VA14V.11A 


_ 350012 | VA 7 V50A 

350015 | VA14V 38A 
~ 350018 | VA 7V50A 
360023 | VA14V 25A 
~ 380024 | VA 7V40A 
380026 |. VA 14V 30A_ 


~ 360027 | VA14.V 168A 
350 028: | VA14V 25A 

. 350030-| VA 7V50A_ 
360031 | VA '7V50A 
350032 | VA 7V50A 


350033 | VA14V.25A 
350037 | VA 7V50A 
350038 | VA 14V.30A 
.. . 350.040 | VA14V 38A 
350042 | VA 7V50A 


a 


a : 4 
Ly iezaire at 2/3 max. excitation current; when resetting, particularly after 
" -. eapairing, set to the mean value + 0.2 V. Take reading of regulating 
. voltage immediately after reaching load current. If the load current 
> increases too slowly or the prescribed value is exceeded, the voltage 
reading is lower than that given in cotumn 5. Repeat the measurement 
when the resistor has cooled dow. a aoe. 5 / 
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Cutout specifications Remarks’ - 
‘Cut-in — Reverse |  . 

| voltage ‘| Current: 
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350 050 


350.051 
350 052 


350 054 


350 055 
350 056 


350 058 _ 


- 350059 © 
* 350061 

350063 . 
350-065 » 


350 068 


350 079 
350 080 


_ 350083 


350 084 


Regulator. specifications . 
Regulation | Regu: | 


Regulating 
voltage 


| at-no load!) 


VA 14V 16A 


VA14V25A | 


VA 14V25A 


VA 7V50A 
VA14V 250 


VA 14V 30A 
VA14V25A 


VA 7V50A 


VA 7VSOA 


VA 14V 30A_ 
| VA 14V 304: 


VA 14 V 38 


VA 7V 50°A 


VA 14V 450A 


VA 14V30A 
VA 14V 25A 


VA14V 25A 
VA-14V30A 


1VA..7V.50A0. 4. 
VAI4V ITA 


range 


lating | 


voltage . 
at load, 
i 


1) Measure at 2/3 max. excitation current; when resetting, particularly after 


repairing, set to the mean value t 0.2 V. Take reading of regulating 
voltage immediately after reaching load current. If the load current 
increases too slowly.or the prescribed value is exceeded, the voltage 
reading is lower than that given in column 5. erepeet the Grea surement 
when the resistor has cooled down. 


Cutout specifications 


Current regulator cut-in § 
Load at twice rated Cut-in \. | Reverse 
generator speed 


cold 


tting, particularly after 
Hing of regulating : ae. 
F the load current , ee ; 
eded, the voltage” . a 
pat the measurement . : 


Only for use within the Bosch organization. Not to be communicated to eny third party 


Change i in starting motor marking , 00 
New performance designation for starting motors — : 
(kW instead ‘of HP).. | : 1 Bea 


Trafstatjon of German |; 
bus editions of 3.11.1975, 


- “Convéesion of performance data. x5 


‘According 46 West German law all seprormnenee data. must be Peep te to he Internationol’ 
System of hits (SI) by December 31st 1977. Consequently the HP {PS) value given on Bosch -, 
starting motors must be converted into kW. At the same time the previous definition df Atarting 
motor performance wilf be revised. Previous HP values were. “nominal powér"; the new kW. 
values will represent "maximum power", with reference to the maximum permitted battery size. 
Thus a straightforward conversion of the old ‘HP val ves into kW, (1 HP = 0.735 kW) is not - sie : 
possible. 


After-sales service notes : Ya / ie = Ve 


cs 7 ars ~ 


. This conversion is of little relevance for sto service, since as from ‘obout September 
1975 newly-developed Bosch starting motors have not been marked with a performancé figure. 


The conversion for the already-existing startis’g motor program is intended to take place 
step-by-step up to the end of 1975; After tHis the marking will generally comprise only the 
part number and underneath it the direction-of -rotation arrow and the yellege 7) The type. 
veliersy e.g. EF, JDetc., et HP value will have disappeared. 


ff 
/ 


Present: : Future: 


"326 ET z ae 926 €1 ve 
. BOSCH. © —' BOSCH” 


made in Germany.» made in Germany... 


0001211992 @ 993 00012119 e 993 | 
EF + 12V 07 PS | ai 


This also renders it unnecessary to give the kW performace i in the test specification sheets 
VDT-WPE 510/.. .The first 7 figures of. the j ait malas ore: ‘sufficient information for establish- 
ing the nominal biel : 


val 
7 


ie \ arn \ “ 
A cross-reference between the new and old type. designotions can be token from the main Bosch 
catalog” ERectrical Equipment for Engines” Sheet MA yore ~B pon (Ed. Tt). atl cose of i inguliye please 
contact Ryerr so authorized aac a) " 


Publ ished by: 
After-sales Service. Training Center 
‘Automotive Equipment (KH/VSK) 


schalteberech KH Kundendenat Kiz-Ausrustung 
SS Roden Bosch GmbH, 0-7 Sturigast 1. Poattach $0. Printed in the fegars! acanke of Germany 
imorine en RepubdUque Federale cAsemagne par Robert Bosch Gmbn 


’ 
Only for use within the Bosch organization. Not to be communicated to eny third party. 


Changeover to carbon brushes | 3 00 
without connecting cable == — VDT OOUZ08 
in starting motors : ee. oe as ee 
0 001-157 .. ~ DF 12 V 0.65 KW and 0.2.kW | Oo  & 


As of the end of 1976/beginning « of 1977 eather brush sets pf D,E ana G sorting motors, poe 
with a few exceptions, will be provided only with carbon brushes without. connecting cable 
~ (shunt, flexible). The carbon ‘brushes will have a countersunk solder hole. 0. 
Technical Bulletin VOT-BME 512/94 of 2.73 describes i in detail the direct soldering of het 
carbon brushes to the connecting cable. om a ee 
A comparison is” given below: =, oo ae ye 
Gi, Carbon beach sets 
Otd model with” a of ; New: model without 
connecting cable iss “ * . connecting cable - 
1007014 NI7e e007 014 129 
OR : : ee a. 127. | 
| | | ky ed 
2007014018 ' ee ee ee 128° 
026 aes 
027 
039 
-040 
054 
055 , 


As of the dare of changeover the brush holders. for es négative brushes wil no 0 longer be 
provided with the solder holes for the connecting cable. 

In the case of service-part trush: holders only holders pomplete: with walded-Sincarbon ‘brishes- 
will be supplied. NS 


fie 


ae 


™ 
: 4 


ebereich adiensl Kiz-Ayenetung. ae 
ety neeen Seicn man ©. 7 Stuttgart 1, Postiach $0. Panied in the Federal Republic of Germany. . a. 
imprime en sss ot i Federale 0 Anemegne: per Robert Bosch GmbH ‘ 


Onty for use within the Bosch orgsnization. Not to be communicated to any third party. 


OVERREVVING OF STARTING MOTORS | ~  -VDT-I-001/128 En 


of sizes 0001 15... | 44981 
oo 0 001 20 .. - —- § Replaces 7.1980 
ss 0 001 21... | | : | 
| 0 001 31... 
0 001 35... 
0001 36°. ~ 


Possible damage and causes - “Warranty” procedure 


The followin faults can occur with the aneve fentioned starting motors which 
fail due to “overrevving. wee gn ae 


Defective’ ‘roller-type overrunning erate = no Jonger engages or , 
- is blocked... / 
Drive shows blue traces (blued). ” 
Armature shaft shows traces of “bluing" or seizing - around — 
the pinion track, the pinion bushing may be worn out. 
\- _ Armature winding. or commutator yorced out by centrifugal force. 
ie = ‘ ” ss 


The follonihg may be the calge: ° @ oN 
fgnition and sea alg: remains in start position. whilst the be os 
engine is running. he 


Defective cable in the vehicle (conection between cables 30 and 50 
or between 15754 and 50. 


Operating fault (holding the ignition and: .starter switch | or sata 
switch in the start position elioud). the Sn gane, is already running). | 


Solenoid switch sticks. 


When ghevking the causes “of failure the saiehoid switch must first be: carefully 
tested to see if it switches off correctly according to‘Test Instructions” 
WPE 712/2 (high-voltage test with-double rated voltage). If. the solenoid switch . 
is in working order, other causes of failure- should be looked - 100 
Warranty procedure ee 

\ ; : 
A warranty claim is only;justified. if thee is a fault « on the. solenoid switch: 
If there is a fault on a Bosch starting switch,. please proceed: according to 
Technical Bulletin VDT-1-342/100 En a 2. 1978. 
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tH. Kundendienst Kiz-Ausrd 
BOSCH © by Robert Bosch Gmbet 0-78 
Amorim on Republique Federale J. 


Ba 


Only for use mthyh the Bosch orgenizetion. Not to be communicated to any third party 


SOLENOIQ SWITCH 0 331303... | a VOT=1-001/134 En 
: 402... | a ee eee 


Failure que to excess. grease on the relay armature 


If too much grease. is used on the eslay armature. when repair work is carried” 
Out on starting motors, excess*grease gets into the contact chamber of the 
solenoid switch. This can. 1 lead to contact welding or to open” ‘circhiting.: 


To avoid this the relay” armature should be lightly greased only. on'\the 5 
circumference and never on the trons or on, the armature: guide... 


~ 
o 


The following oe should be -used: 


Solenoid switch | Grease © 


0°331'-303+.. ; . aes a. ee 
VS 10 832 Ft - 5 932 240.150 (tube 500 g) 


\ 
\ Woe 
% ‘ 


0.331 402 ... 7 : . | | 
with rubber bellows > [Ft ty 26 -% 700 ¢ 005.005 /tube 50 s) 


Use ae grease Ft 1 v 26 for the solenoid switen with rubber bellows otherwise 
the rubber bellows will be ema ged a Fe 


¢ 


0 331 402... , 
without :rubber bellows 


KH. ndendienst. Ktz-Ausrdetung 
by Rober Bosch ‘GmbH, O-7 Stutigart 1. Postiacn 50. Printed in pe | Federal Repubiic of Germany 
“imoriene en République Fedérete d'Ademagne par Robert Bosch GmbH 


” 


Only for use within the Bosch organization. Not to be communicated to any third party. 


; 00...12.. 
STARTER RELAY WITH INTERLOCKING TERMINALS VOT-1-001/137/En . 
15a and 50 ee 4.1984 


Feepapenade edition 3. 1984. a 


¢ 


Since the middle of 1983, ‘interlocking terminals ‘15a and 50 have been. fitted ‘to’ 
the starter relay 0 331 303 O71/ .:571. ae = 


The interioer consists of a clip with slot on the plastic plug housing ana a 
retaining lug on the blade terminal or the starter relay: (see arrows in Figure). 


In order to prevent the connections 15a and 50 from being confused with coach” 
other, the plug housing of terminal 15a be been provided with an extra lug. In 
addition, the lade terminals on the stakter relay are offset 90° from each 
other. 

\ Ate 3 . : ; 
When: d¥sconnecting the plug-in connections, first of all release the interlock: 
This type of terminal is being used first of all on VW vehicles (Golf/Rabbit). 


Published ‘by: 


Robert Bosch GmbH 
Division KH a a pre: 

After-Sales Service Department for : 
Training and Technology (KH/VSK) eh 


Please direct questions’ sand comments concerning the contents to.our authorized 
representative in your country. 


Geschattabersich KH. Kundendienat. Kiz-Averdetung. 
© by Robert Bosch GmdH, 0-7 Stuttgart 1, Postfach 50. Printed in the Federal Republic of Germany. 
Impriné on République Fédérale d Allemagne par Robort Boach GmbH. 
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"TEST INSTRUCTIONS 
VDT-WPE 510/2 B 
i Ed. 2 


supersedes 2.66 
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4, This publicatigg must nol be reproduced: its contents must not be 

translerred lo ae persons without our written permission, All rights 
reserved. 
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1. Test Equipment i 


oe 


. Starter Test dench 
up to 15 DIN HP 


Starter Test Bench 
up to 15 DIN HP 


Starter Test Béach 
up:to 6 OIN HP 


Spring Scale 0...1.2 kof 
Spring Scale 0...2.0 kgf 


v 


Spring Scale 0...5. Org [. 
Spring Scale 5...16 Kat ° €F 5206 ° 


Torquemeter 


0.4...1.2 kgf.cm ra 


Torquemeter é 
1.5...8.0 kgf.cm 


Torquemeter 
10...25 kgf.cm 


Torquemeter 
1.5...30 kgf.m 


Shorted-turns Tester 
Shorted-turns Tester 


Test Panel with Test 
Prods EFAW 84 


Transformer Panel 


-EFALQ9O.. 


FAL 50 


7 f 
EF 2368 B 


EFAL 140 0680 106.. 


EFAL30.. 0680100.. — 


0680 100.. 
KDAW 9991 (formerly EF 1244) 
KDAW 9993 (formerly EF 1244 B) 
KDAW 9992 (formerly EF 1244 A). 
1 eee 130 009 


KDAL Sasi lainelly EFAL 27) _ 
\ Ag 


<KDAL 5485 (formerly EFAL-26) 


. 


' 0681 400 003 


0 681-400 007 
0681 169 034 © 
0 681 169 020 


EFAW 90 
EFAW95 


06811.. 
06811.. 


EFAW81.. 
EFAWBS.. 


_ Sliding armature 


2. General 


“y 


These instructions contain notes concerning ‘the 
Starter Test Specification Sheets. VOT-WPE $10/2. . 
and general pointers for starter apslingiy 


Further instructions for the testing of, 

KG (BNG) .. * Nor. WJE 511/2 B 
QD (BPD) "VOT-WJE 511/28 
Rocker starters * — JD : VDT-WPE 531/2 B 


VOT-WPE 712/. 
VOT- Wie 713/.. 


starters, 


Relays 


3: Test Instructions 


3,1. Visual Check of Assembled Starter- 
Damaged parts must be removed. Electrical connections 
(connecting bolts) must be in flawless condition and al! 
bolt screws and nuts torrectly secured (e. g. with cotter 
pin). © é 

The gear should turn freely on the armature shaft and 
should not bind or jam. * 


The shift lever and linkage must not bind of be obstructed 
in: their operation; replace bent shift levers. Re-tap dam- 
aged threads. 


3.2. Detailed Testing of Disassembled Starter 
3.2.1. Excitation winding in starter frame 


The windings must not be burned or have solder breaks 
and must not protrude over the pole shoes. 

Check atl windings for opeh.circuit with the test and 
transformer panels. : 

First disconnect all parallel-connected windings. 

Test voltage: 6V.0.C. =! . 
The indicator lamp should light up. -. 


Test all windings for short: circuit to ground with the test 


and transformer panels. if 
First disconnect all groundiconnections and pull up the 
carbon brushes from the, pommultarer, se 
Test voltage - 
for 6 and 12 V starters i + 40 VAC. 
for24V starters | 


The indicator lamp must not light up. 


: “4g 
3.2.2. Carbon brushes ake 


The carbon brushes must move freely in their guides in _ 


the brush holder and are not to be damaged, dirty, or 
unsoldered. The wear reserve should be 4 mm more than 
the minimum length specified in the Test Specification 
Sheets. Worn-out carbon brushes could allow the brush 
spring or shunt (pigtail) to catch on the brush holder. ' 
Always install acomptete set of new brushes. Only use 
original service parts as listed in Service Parts Lists. 
Severe brush sparking can be caused by out-of-round 
commutators, protruding commutator insulators, bind- 
ing or worn-out carbon brushes, insufficient brush pres: 
sure or unsoldered armature winding. . 


% 
v 


3.2.3. Brush pressure 


‘Brush pressure is the spring force with which each brush 
is pressed upon the commutator. ff brush pressure 1s (00 
high, carbon brush wear and commutator wear is ex: 
cessive. If the brush pressure is too low, severe brush 
sparking occurs, the commutator ts burned and starter: » 
output is insufficient. 7 


The brush pressure is measured with the appropriate 
spring scale (0... 112 kgf or 0... 2 kgf). ‘Slightly lift the 
brush spring, along the brush.axis, at a point as Heol, as 
possible to the point of contact paint the brush, : 


Replace worn-out brushes or burnt or damaged brush: 7 
springs. Note position in which springs are fitted: Use 
only original service parts from the Service Parts List. 


\ 


3.2.4. Minimum brush length 
The brush must not be shorter than the specified mini- 
mum length. Otherwise the starter will not function 
‘correctly (insufficient brush contact with the commu- 
tator). 

When carrying out repairs always install a complete set 
of new brushes. 


4 


BOVA.C. Ge 


3.2.5. Starter solenoid adjustment 
(only with solenoid removed) 
If the starter solenoid is wrongly adjusted or the slotted 
* hole is worn, the pinion-cannot correctly engage or dis- 
‘engage, the solertoid contacts do not close correctly or 
_the shift lever rubs against the drive end bearing assem- 
“bly. With the shift lever in the engaged position and 
when “braking’’ on the test bench, the shift lever (and 
herice the solenoid) must have enough freedom of move- 
m nt int the shift collar so.that'when the starter is de- 
energised (at Term. 50) the starter solenoid plunger can 
return to its initial position. If the shift lever or shjft 
collar bind then the ‘plunger cannot return to its initial 
‘ pdfition when the pinion is held in the ring gear by flank 
“bre ure, ; = 
} f 


‘ 


Dimension art should, if t possible, be. dihistag before | 
fish the solenoid to the starter. If it is not possible to 
sta" ensure that thé stotted hole is mot worn, 

mension ‘‘a’’ is given In the Test Specitications only ite 
an adjustable solenoid i is fitted, ‘’a’’ can also be taken: #8 
from the Test spr elfleauons for he solenoid. 


(Pulled-in) 


lock here with 
FIS3v8 


3.2.6. Contact erosion reserve 


The contact erosion reserve is the distance the plunger 
has to travel from making contact with the moving con 
tact until being stopped mechanically. ea is 


If the erosion reserve is insufficient it is not certain that. 
the starter will receive full current e. g. in the case of 
tooth-on-tooth engagement.. 


3.2.7. Minimum pull-in voltage of starter solenoid 


At the voltage specified the: solenoid plunger must 
Pull-in. Xe. | 
rz, i 
Test atsnonr temperature. 
” ” ave) ‘ : 
tf the starter €dlenoid current is interrupted the solenoid ~ 
plunger mast release. ; 


ad 


"3.2.8. Armature 


The armature must not touch the pole shoes or exci- 
tation windings. ‘ 


J 


Runout: max. 0.05 mm (0.002 in) 


Test the armature for interturn short-circuits with 

Seiten Tester. 
iss - ’ a s 

Test commutator and winding for Short-circuit to” 

ground with Test Panel and Transformer Panel. 


Test voltage 
for 6 V and 12 V armatures 
for 24 V armatures 


ry 


3.2.9. Soniye fator 


The brush contact surface is ‘to be of a uniform blue-gray 
colour and must be clean and free from oil. 


The commutator must not be out-of-round or burnt. . 


Runoute max. 0.03 ment, O0 12 in). 

If the commutator has to be turned down, “the ininimum 
diameter is to be taken from the appropriate Repair 
Instructions. No insulation is to protrude from between 
- the commutator segments; if it does undercut it with an 
undercutting saw. 


3.2.10. Axial play of armature 7 
This is the axial travel (play) of the armature in its bear-- 
ings. Incorrect axial play results in increased wear tn the 
bearings and to some extent in malfunction of the arma- 
ture brake. Axial play is adjusted by means of shims on 
the armature shaft. Care should be taken, on starters 


s 


WPE 


with armature brake, that the armature braking torque is 
adhered to. Axial play is measured by moving the arma- 
ture, part of the travel is spring-loaded, from one end 

. Stop to the other. 

*° 


3.2.11. Armature braking torque . 


Armature braking ‘torque is made up of carbon brush 
friction and bearing friction as well as the braking torque 
of the oil seal (if present) and the armature brake Mf 
Present), 0”, 


Excessive braking torque results in additional wear, ‘and 
overheating, of the armature brake. 

'f the ‘braking torque is too low the starter stop time is 
tod long, also when the engine overruns it will drive. the 
Starter to excessive speeds. re ee 
“The armature braking torque is measured, on the assem- 
bled starter and against the direction of starter rotation, : 
with a Torquemeter (0. 4. 1.2 kof. cm ors : ae 
_ 5. 8 kat. cm). * 


3.2.12. Overrun torque 
The value specified under ' ‘Querrun t rque”’ ‘is the 
torque necessary to turn the| pinion, with starter assem- 


_ bled, in the direction of starter Fotation: when the arma 
“ture is stationary, - . » . ae 


~ 4 “i 
‘ ate ; 
“If the overrun torque is too small it is is possible that the ¢ 
clutch will not pen ey connect. - 


. Ifthe overnin torque is too high the engine, when ‘it 
overruns, drives the armature to excessive aperds nich . 
can Beste it 


a) 


The overrun torque is measured, with the armature sta: 
tionary and in the direction of starter rotation, witha © 
Torquemeter (0:4 ... 1.2 Kgf.cm, 1.5 ... 8 kgf.cm or 
10... 25 kof. cm).. On K-type and Q-type starters the 
pinion must be at least 10 mm (0.4. in) yorwatd when. 
measuring. Wee ag ee ea ee 


3. 2.13. Overload protection 

h . 
fice overload protection on starters with diss clutehes . 
protects the pinion and ring gear from overload caused - 


by engine recoil. The overtaad protection is inoperative. 
at starter stall torque. 


A dise clutch whose slip torque is set t00 high i is ineffec- 
‘tive and engages too late..1f the overload protection slip 
torque is set too low the disc’clutch slips before the 


conus Starter delivers its maximum torque. 


The slip torque is set by means of shims. Fisting details 
and other instructions are to be taken from respective 
Repair Instructions. : 


Slip torque is measure’, against the direction of starter 
rotation and with the armature removed and securely 
clamped, using a Torquemeter-EF 2368 B._ 


¢ 


3.2.14. Pinion clearance 


Pinion clearance on K-type and Q-type starters is tested - 


and set according to the respective Repair Instructions. 


3.2.16. Bearings 


Ball and roller bearings should show no indents or cra- 
ters on the running surfaces. Proceed according to re- 
spective Repair Instructions when replacing worn-out, 
unusable, plain bearings (self-lubricating bearings). Lu- 
bricate ball or roller bearings according to WJE 501/9 8 
or respective Repair Instructions. : 


3.3. Testing on starter test bench 


3.3.1. General... 
The electrical Test Specifications dépend on the battery 
condition (capacity and state of charge) and on the test 

+ duration (starter heating and battery discharge). The 
Test Specifications are valid only in conjunction with 

the Starter Test Bench and cannot be applied tothe | 
starter when mounted on the engine or. installed in the 
vehicle. The capacity of the Test Bench battery Is too 
low for the largest starters to produce their maximum 
power. The long cables, which are unavoidable in the 
Test Bench, also influence the performance of the start- 
er. Therefore the test duration is to be kept as short as, | 
possible and the battery is to be in perfect condition and 
at least three-quarters charged. 9 \ 


Battery capacity as near as possible to 143 Ah 
Acid specific gravity (at 20°C/68° F) min. 1.24 g/cm’ 
Acid specific gravity (in tropical climates) min. 1.19 g/cm? 


The readings taken on defective starters differ Sondider: 

. ably from the Test Specifications. In case of doubt test 
the excitation windings and armature windings for open 
circurt, interturn short- -circuitand short: “Circuit to. 
ground. 


3.3.2. Circuitry 


The internal circuitry of the various starter types is to be 
taken from the Test Specifications VDT-WPE 510/2-11 B. 
The electrical connection for testing on the Starter Test 
Bench is shown in Section 3.4. 


3.3.3. Backlash®) 


Backlash is the distance (play) between the flanks of the 
*. pinion and the ring gear when engaged. 


If the backlash is too small, severe noise and wear result; 
if excessive, the stress on the teeth is so large that they 
may break off. Pinion and ring gear must have the same 
module. 

Pape 6 a 
3.3.4. Pinion to ring gear clearance®) 


Pinion to ring gear clearance is the distance from the:cing 
gear to the side of the pinion nearest to the ring gear, 
with the starter at rest. 


6 


. 


If this clearance is excessive the pinion teeth do not 


_. penetrate far enough into the ring gear; pinion teeth and 


ring gear teeth have” insufficient working flank contact 
area and as a result are overloaded on one side. 


A minimum pinion to ring gear clearance is necessary. 
This is to ensure that the pinion disengages correctly, 
that the pinion does not hit against the rotating ring gear 
during heavy vibration, and that the pinion cannot pene- 
traté so far that the pinion shaft comes up against the 
ring gear. 


*) Note .. 

The ring gear clearance, as elle as: the number of pinion © 
teeth and the pinion module, is given for all starters in 
the product ‘’Kenntisten’”’: 

The ring gear clearance ts the distance between the ring 


"gear (side nearest to the pinion) and the starter register 
shoulder (on starters without flange) or.the starter flange 


face. Ring gear clearance i is dependent on ian ine design. 
: nas 

Pinion protrusion is the distance between the pinion ” 
(side nearest to the ring gear) and the starter register ~ 
shoulder (on starters without flange), or the starter 
flange face. It is less than the ring gear clearance by the 
value of the pinion to ring gear clearance. Pinion pro- 
trusion can be measured on the Starter when assembled. 


Pinion travel is the total travel of the pinion between 
rest position and engaged position. It should exceed the 
pinion to ring gear clearance by approx. the pinion face. 
width. This ensures that the pinion, when engaged, pene- 
trates with maximum péssible-facewidth into the ring 
gear. For this reason ting gear sai pinion, are not to Ee 
turned down, - 

Ring gear clearance = Pinion to hE gear clearance plus 
pinion prptrusion. ; 


“ «Pinion travel = pinion to ring oer clearance plus pinion 


facewidth: 


ae tS e 


. 


Pinion travel . 


Pinion to ting ~ <> Pinion protrusion 
gear clearance 


4 


Ring gear clearance 


Backlash and pinion to Ying gear clearance cannot be 
adjusted on the flange mounted starters common today. 


Backlash can only then be correct when the prescribed 
pinion (number of teeth and module) is fitted. 


3.3.6. asics test 


a As oF 


Clamp the staete? on the Tit Bench so that ihe sinigas ce 


cannot engage with the ring gear when the ‘starter is” 
Operated. vi ; 
Electrical connections according to Section 3.4. 
Measure current draw, voltage, and starter speed. 
In the following table possible sources of defects are 
given in case the values measured do not comply with 
the Test Specifications. 


Defect 


Starner speed and 
current draw too low 


Battery discharged — high 
‘voltage-drop at starter 

' | solenoid contacts,.at the 

‘| terminals or between com- 
mutator and brushes — arma- 

« ture winding unsoldered - 

open-circuit in armature — 
rushes. binding or worn-out © 


Interturn short-circuit in 
excitation winding or in 
armature — excessive fric- 
tion due to binding at 
bearings, oil seal, armature 
brake or due. to excessive 

_ brush pressure 


. Speed too low, current 
draw too high 
(severe heating) 


Severe brush sparking Out-of-round commutator — 
protruding commutator insu- 
lators — commutator un. 
soldered 

Voltage too low ’ Battery discharged — contact 
_ fesistance in the cables, 

if necessary make ground 
connection from starter to 
test bench 


3.3.6. Lock test 


Test bench rim gear and starter pinion must have the 
same tooth system (same module); effect if necessary by 
fitting appropriate ring gear on Test Bench. 


Pay attention to backlash and pinion to ring gear clear- 
ance. 

When checking engagement of pinion with ring gear 
allow the pinion to engage several times. The pinion 
must engage smoothly with the ring gear without block- 


ing and without “chatter”. = 


fi 


Switch on the starter and brake it until stationary, read 
current draw and voltage. This test should be of very 
short duration, max. 1-2 seconds. 


Current draw 
_ too low - excitation winding, brush binding, 


WPE S4012 


_-The first (upper) current and voltage specifications given 


for each starter model in the Test Specifications are only 
valid for a 3/4-charged battery. ; 


The readings obtained may vary from the test specifi- - 
cations depending on the condition and state of charge ~ 
of the battery as well as on the electrical condition of 
Test Bench, cables and connections. For this reasona’ 
second (lower) set of specifications are given for lower 
voltages. If even lower readings are measured. then the 
battery must be recharged) in order to obtain exact 
readings. 5 any . 
‘intermediate Values can be guessed @ at or derived from 
‘the formuta a : 


4 


‘current to be calculated (to be canbaied: with 
the tolerance range given in the Test, 
Specifications) 


current measured. 
voltage measured ; 8 
voltage specified i in ia Specifications : 


cbampie Starter type JO 12 v ap 8 DIN HP : 
_ Current measured, ly = 630A: 

"Voltage measured; Ux = 6 V 

Voltage specified, U ='6. 5, ie 


820268 an a 


Current epleulated l= 
S conipavtion: anh the values given in ‘the Test Specifi- 
cations show that the current calculated fies within the 
PEC IBIE tolerance (580... 709 A). - 

1a Re ar 
‘The (allowing rabid pide bossibte sou es ol defects in 
pine case of variations in current raw, ; es we 


Defect | eo 


Current draw 


Intetturn short- circuit of short 
too high : circuit to ground : 


- Open circuit in a coil section of 


‘armaturé winding unsoldered, ordken 
commutator connection, battery dis-. 
charged 


3.3.7. Load test _ 


This test is sufficient as functional test. Mount the start- 
er and connect as for lock test, Section 3.3.6. Switch on 
starter and brake it, but do not bring to a standstill. 


Severe brush Out-of-round commutator, inter- 

sparking. turn short-circuit in the excita: 
tion winding or armature wingirg, 
open-circuit in armature ” 


a 


°< 3.4. Test Bench Connection 
. SS ~ 


s Dat. General 


Ne 


. 


3.4.2. CO Starter 


Test Bench 


, 


WPE $4012 


3.4.4, Parallel-operation starters . Two-step start relay 


03335.. ° 


“ 


Starter : pes ; . - Test Bench 


s 


3.4.5, DTB and DTG Starters * 7°: 


ceNe 


For testing the reversal winding 
connect Terminal 50 of the Test": 
Bench with Terminal 47 of the starter. 


° 


Starter . 


~ 


we 
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Starting motors 
protected against oil’ and water 


0001 203.. 
0001 204.. 4 
0001 306.. 
0001 308.. 
0001 355.. 
0001 357. 
0004 359.. 
0001 360.. 
0001 364... 

- 0001380... 
0001401... 
0001 402.. 
0001 410.. 
0001411... 
0001501.. 
0001510. 
0001 600.. 
0001601.. 
0001 604... 
0001 606...” 
0001 607. 
0001 608.. 
0001611... 
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This publication has been redesigned with the forthcoming : 
..change-over--to microfilm in mind. 
When.a publication has been transferred to microfilm, 
the screen will be filled completely by a quarter of a 
printed publication page; For this reason, it is unavoid- 
able that illustrations ,are repeated in the case of long- 
er téxts in which reference is constantly being made to . 
‘a particular illustration. —— 
Until the change-over. to microfilm, we have. slightly 
reduced the size of the print and of the illustrations. 
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Contents : et 
11 and water- pro. ected starting motors 


eo 


1. Necessary tésting_devices and sealants 
Testing device EFAL ia -0 681 200 002 
Sohail of: 
1 = Intermediate ring with a | 

seal ring . SA — Sta eina motor 

| 0 001 2... (ED) 
Covering cap with Screws __ 
and. sea] ring yn for. starting motor 
. 0 001 2..(ED) | 
. 0 001.3. -(GE, JD) 


Test connection with seal | 
ring * for starting motor, 
You must manufacture covering. 0 001 4..(KB, KG) | 
caps yourself for these 0 fo 5. oe QD) 


‘starting motors 5 01 6.. (TB, TF) 


Testing devices 
Oil and water-protected starting motors 


S 


ier Necessary. sealants 
Sealing paint  inoee 58° v 3 
oe 0.5 kg tin 


1.0 kg tin | 


Sealing putty  —- - Kk y v3 


Sealing compound ._ 1g 
"Hy Tomar." se - VS"9844 Kk 
7 : ee g tube 


“tin’ 
0 | | tin 


. 9001001" | 


5 722 719 505 - 


5 722'719.510 


5 703 452 210 


5 927 350 002. , 


-% 


5 703 452 150 ° 


2. Table of starting motors protected against oi] and 
water 


Type. of 


Part -no. protection 


a 
0001 203011 
204 002 
306 013 
308 001 
004 


308 006 
100 
355003 
004 
”.007 


355010 
017 
018 | 
357002 
359 023 


Oeuas 


come 


359031 
035 
050 
054 
059 


mor 
: e) . 
O 


359 066 
098 
360014 
023 
025° 


OOBO0O0. 


1) .@ Protection against heavy ° ce Test: pressure 0.3 bar 

splash water *) Test pressure under 

@ Protection when immersed — covering cap at drive 

O Protection against end = 0.2 bar — 
splash oi] -Test pressure 0.55 bar. 

> Protection against 
pressure oil e 

?) ~~ Test pressure under covering. 

cap at drive end = 0.8 bar 


oy | | 7 
1 AG: Table of oil/water prot. starting motors 
E19 Oil and water-protected starting motors CR 


Type of 
protection 


0001 360030 : | 


Part no. 


401 068 
401 069 
074 
402025 | 
| 026 © 
027 


402028 
029 
033 
036 
038 


402 039 . 
045 
047 
048 
073 
084 


z 


Omanon 


402085 


1) @ Protection against heavy °*) Test*pressure 0.3 bar 
splash water *) Test pressure under - 
M@ Protection when immersed: covering cap at drive 
O Protection against end = 0:2 bar 
splash oil °) Test pressure 0.55 ba 
_* Protection against . 
pressure oil. 
*) Test pressure under covering 


Be cap at drive end = 0.8 bar — 


Table of oil/water prot. starting motors 
: Oil and water~protected starting motors C4g 


‘Type of 


Part no. protection 


0001 410032 . 


035 80: 
040 O27. 
043 [a 
047 | 7 lous 
410049 em. 
- 051 a 
052 @0O- 
058 . @ 
065. a © an 
_ 410074 ek @O: 
é- eo 
OO" 
@ 4) 
94) | 
410085 - @4) 
086 a 
; 094 @0 
. 102 fe) 
103 ro) 


411001 


=) Se Protection against heavy 3) Test ressure 0.3 bar 


Splash water : *) Test pressure under 
® Protection when immersed , covering: cap at drive 
i, © Protection against — end = 0.2 bar. 
- splash oi] °) Test pressure 0. pe ae 


¢ Protection against 

pressure oil 

Test pressure under covering . - 4 . “ 
cap at drive end = 0.8 bar 


Table of oil/water prot. starting motors 
Oil and 'water-protected starting motors 


‘ 2) 


Et 
eo EO 


Type of 
protection 


Part no. 


0001411010 
O11 
012 
017 
018 


501027 
034 | 

510007 | 
610 
011. 


510012 ae eo 
_ 013 ih r 
014 ; 8. a 
510012 ae, Oo 
013 - one 
020. | . a 
600010 > / a 
» Q12 po a 


601 002 

601011 * 
012 

015. 
024 
025 


~ 


Oeneausa 


604 003 | 


"e@eeee 


' 3) Test pressure. 0. 3 bar 
*) Test pressure under 


m Protection when ree covering cap at drive 
OProtection against ( end = 0.2 bar / 
splash oi] ; *) Test pressure 0.55 bar 


©Protection against pressure, oi] 
Test pressure under covering | / 
cap at drive end = 0.8 bar 


Type of 
.protection 


0001 606 004 
006 

007 
607 003 
004 


608 902 


613001 


1) @ Protection against heavy isch water 
@ Protection when immersed 
O Protection against splash oi] 
¢ Protection against pressure oi] 
2) Test pressure under covering: cap at 
drive end-= 0.8 bar ; ode te 
3) Test pressure 0.3 bar eae Soe. 
: *) Test pressure under me ee 7 


drive end = 0.2 bayewe - f.\. a 
>) Test pressure 0.55 bar - : aa Aaa ie Z 


ou 


oo 
] 


a 
} 
QB 4 


: 3 Pi . 
/ . Table of oi!/water prot. starting motors 
E23 . 'A10 “Oil and water-protected starting motors 


3. General - instructions 


@= Protection against heavy splash water - Prétection 
against splash water (with considerable force from any: 
direction), corresponds to degree of prote tion [P-4A 

During repair, the end cover (collector nah the 

housing and the solenoid switch mounted thereon must 
be carefully sealed with Kk 1 v:3 or Hylomar. A snec- . 
ial test is either not necessary or shown, see Sapte 
(para. 2). f : 


a 


Protection during immersion - Protection during imn- 
ersion in water under stated conditions of pressure. 
and time, corresponds to degree of py tection °I1P-7 

. During repair all bearing and housing joints must be 
carefully sealed with Kk 1 v.3 or aoars Test 
according to para. 5. 


ae O ae Protection -against Splash and pressure oil - There 
are no generally:valid protection regulations for 
these starting motors, although usage necessitates a 
particular degree of sealing on the drive side. 

Test according to para. 4. 7 


All starting motors are soneurucied according to the reg- 

ulations for protection against splash ‘and. spray water. 
They have’ no special designation and require no -special 
testing. In’ the case of every starting motor listed: in 
the table (section 2), all:the seals must-be replaced ~ 
whenever the starting motor is’ repaired, and when it is 
reassembled all the joints must be sealed with Kk v 3. 
For information concerning particular places to which. 

“ attention must be paid when sealing for a given starting 

motor, please consult the relevant service Pays list. 


( 
i 
ae 


ee 


E24 [1 General instructions ape eructiOns 
“O17 and water-protected starting motors ang water-protected starting motors 


"0001/02 


‘ te 


Ls 3 
J 


arting motors with f lange.-mounting, the © 
groove (2) in the;‘pilot (1) of the drive end shield for 

the seal ring must be thoroughly examined; it must not — 

be damaged in any way. (See illustration). Ween ihe, es 

After reassembly all joints in the starting motor must 
be coated with sealing paint FI S8v 3, © Sis 
Electrical and mechanical testing should be conducted 
according to the test instructions for starting motors. . 
Depending on their application some starting motors ‘a 
require a particular type of protection, which must be ~~ 
borne in mind when carrying out repairs or_t@sting.- *» 


- 


2 = Groove for seal ring 


a 


A 


bk eso 


E95 General instructions | | 
Oil and water-protected Starting motors ' Cas ti 


“L2 


Degree of 
protection 


IP-Q 


IP-3 


aA 


N degrees 0 


~ - 28 jt 


Designation 
\ 


No. protection 
Protection against 


Spraying water — 


2 4 


Protection against Ria: 
splashing water. f 


‘Protection agaiast heavy 
Splash water oe 


Protection during 
» flooding 


Protection against strong 


water jets 


Protection 
immersion 
A 


“Protection 
submersion 


o 


protection (water protect 


Definition 

No special protection.- 

Water falling as a spray at an 

vertical shall have np harmful 
Cae. 


Water which splashes against t 
shall. have no harmful effect. 


Water which splashes with cons 


motor from any direction shall 


In the case of temporary flood 
not enter the starting motor i 


"rT 


A jet of water from a nozzle w 


“> motor-from any direction, shal 


° "i e 


Water must not enter in a harm 


is immersed in water under sta 


, 


¢ 


8 ; 7 
Water must not enter in a harm 
is submerged in water under a 
indefinite time. 


water-protected starting motors 


7 ae: E27 
: A14 DIN degrees q 
Calle |’ 0i1 and watem 


Derinieion 


No special protection. 


Water falling as.a spray at an anus 3s 60" with. respect to the 
vertical shall haveaie haymful effect. ae ; 
ae 


© 
Cy 


“Water which splashes against the starting motor from any direction’ 
shall have no harmful effect. : ae 


- & > 


“Water which splashes with: considereble force against the’ starting, 
motor from any direction shall have no harmful effect. 


8 : an =i 


In the case of Kenporary. flooding, e.g. in heavy seas, water mus 
not enter the starting. motor in harmful. quantities. . 


7 aay 
era 


nN 


A gig, tt ; “ 
t strong] ,A jet, of water from a nozzle which is projected against the ‘start ng 7 
motor from any direction, shall have no harmful effect... © . 
Bare e - . " , aa 
Water a ee ina harnful ‘iinnesty when the starting motor aa 
is venersed in wdter under \ stated conditions of pressure and time. | 


nN 
L 


se 


Water must not enter in a harmful quantity when the starting motor 
-is submerged in water under a specified pressure and for an 
indefinite time. ~ a: 


| ha DIN DIN degrees of protection (water protect of protection. (water protect. 
0311 and water-protected starting motors 


Shut= off valve _.2 = Pressure. regulator. 


ers air’ | = Seal .the covering cap 
. ee with seal ring. 


\ 
\ 
J 


4. Testing Starting motors. ‘motor tected against ifach and 
pressure Oi] O¢ co ion tay ac ee 
4.1 Mount the covering cap together wit the seal ring 
on. the drive|side.—Feed compressed air (Q.2 bar) into 
the covering cap. The covering cap must its Completely, 
air- ee (Se ee Wee esos < 


“Teakage test | 
and water-protected 5° Far ing motors 


“Shut-off valve. ° 
Compressed air 


1 
3 


~~ the ,shut*Off valve pnd check 
In the case of covefing caps 
~~_the pressure must n 


: ‘pressure oiJ). | 
ae >In the. case| of. covering caps 
| -thespressure must n 


P 


S, 7 2 o. ae OE Cae: aa ‘ 
~ sae gfe Fe oy a” has z cap thee 
Ney : Oe : \ : aa : 
ke nae 3 gh . de . : 
. ! r 2 . 2 \ 


mM 


_/with seal ring \... 
eee ae 


4.2 Pressure drop ist i wee ae 
: 4.2.1 Increase compressed-air’ pressure to. 0:5 bak, Close 


t not drop below 0.05 bar. inside 5. secs 
for starting, motors/with protection against splash oiT 


(10 secs-for starting motors with. protection against ~ 


t! drop below 0.05 bar inside 10 secs 
with protection against splash oil 


< eave 4 
for starting motors 
(20 secs for starting, motors 
~° “pressure oill). > is : 


ee ee 
at ee we Fe y ; ! . ge: AN 
= Pressure regulator? ae 
= Seal.the covering cap 


the pressure drop, >. 
with a volume of <1 -dm?,; 


with a Volume-of-< 3 dm3,. 


with protection against. 


a = open 
3 eOMpECSS cA air 


4.2.2 Starting motor with intermediate transmission: 

. Mount the covering cap together: with seal ring on the 
drive side. The oik drain hole in the transmission 
housing and the tube in the covering cap remain open. 
Feed in compressed air (0. 5 bar) and check the pressure 

eee aceoramg.: to para. 4. 2 1 (See iNustration). 


Ce 


_Leakage test 
011 and water-protected starting motors 


“as \a 


-QQOv005 


closed. | : on = 


#3 Compressed air 


Close off the fitting in the covering. cap and feed in 
compressed air.(0.5 bar) via the oil drain. hole-(test 
connection) ip the transmission and. stator frame . 
according. to ‘the above illustration ‘and check. the 
pressure drop as before. — 


fakes test — 
aa mney Pre aprons Se 
Oil and water-protected starting motors 


eeeeoeeor 
@eeeove 
e 
oreo eee eee 


eeeece 4 
eeeeeeooce 
@eevece 
OO) e 


oe On) 
0° 0%e ee ee 0 0 08 
e 


= Shut-off valve 
= Pressure regulator 


je 
ae} 
} 


1 

Q i . i: 
3 = Compressed \air ‘ 

4 


b = Closed. ~ Lag i Dee ier s | 
4.2.3 In the case.of a greater pressure drop than that 
specified in para. 4.2.1, open the Shut-off valve and ~— 

feed in compressed air up to 1.5 bar via the pressure: = 

regulator. Do not shut off the compressed air supply. 

Air bubbles given off when the motor is immersed = - 

in an. oil or water berth serve to locate places‘ which 

are not sealed. (See illustration). / ee 
-Reseal the starting. motor and repeat’ the tests. 


‘\Seal_the covering cap with seal ring. 


o ww 


fru 


Leakage test a. 
il and water-protected starting:motors 


‘tértight) : 4 
5.1 For this test starting motors 0 001 2... and‘0 001.3 


(flange mounting) with their corresponding ‘covering ca 
and seat rings must be closed on the*pinion.side. (See: 


5. Testing inmersible (wa 


S 


oa co a OU) 


Coe 


ee Oe wa re 


illustration). Sankt ee ee 
An intermediate ring is required for starting motor ~_ 
0001 2... ene de ie . Woe) ares ac 


+ 


Leakage test _ ae zi ae ae 
11 and water-protected starting motors | ane ae i 


4 


With aii motors 0 001 4.. | 

| 0001 5../7 

wf aan 0 001 6.,’ the tést’ fit ing is” 
“scfewed into the oi] hole in ‘the drive- 
iTlustration).. 


After the test, the’ open’ 
must be carefully res 


5.2 Connect compresSed“air to the test connection a 
Connect eile sane to the test connection. Test 
-Pressure: gener 0.2 bar, for special types pressure 
“is SpeCriet ys a ets immerse the aU motor in. 
y test: 30° secs: for. special types test... 
ration }/ specified. 
There must be no air bubbles. 


Ta 


4 a: op 
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Only for use within the Bosch organization. Not to be communicated to any thied party 


New Product i - VOT-1-001/1 En 
— | | 211982 


Intermediate-transmission starting motor with 
. epicycloidal gear train- anid permanent 
excitation 


0 001 108; ,. bw 12 via kW : : a: 
. . { Ngee 


From the middle of 1982 & Bosch: will be delivering ror deveiaped permanent Ty 
excited starting mover: with epicycloidal gear train, type DW. 7 ‘ 


The. main feature of ‘the new starting motor is a saving in Weight of approx. “aoe a 

_compared with the traditional type, ut with the same output ce 6 kg compared 

“to 6.3 kg). sé Rey Bes 
ey : — ee oe 

Like the traditional starting motor, it.has a co-axial cons ruction form duestq: 

the use of an Spey eg horenl gear train. No problems will therefore be incurred 

in fitting. ; eeort cc. ee 

On the drive-end-bearing housing end a plastic fork lever with ptastie: Bering. 

block has been used as with ararevng motors 0 004 211 °5.. and 0.001 317.. 


The plastic brush-holder plate OF starting motors 0 001:211 5. and 0 001 317, ae 
has been used on the commutator end shield. . 


The epicycloidal gear train on the axle. of which’ is’ placed the pinion; “consists 
of a hollow wheel and 3 sets of toothed gear in needle ‘bushings. The tgothed — 
gear mesh wien the gear teeth on the armature shaft. ee ae 
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In the thin-walled stator frame permanent magnets are held firm with clamps. 


On account of its special construction, the new OW starting motor is more 
susceptible to shock, movement and pressure than the previous designs. For 
this reason it should only be fitted on the flange (not on the stator frame). 


The first starting motors of this type will be delivered to Audi and i. 
Mercedes-Benz. ? . 


. 
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. INTERNEDIATE -TRANSMISSION: STARTING MOTOR WITH VOT-1-001/131 En 
‘EPICYCLOIDAL GEAR TRAIN. AND PERMANENT -MAGNET oe Pe Ey os 
EXCITATION. - 4.1982 


0001108 .. DW12V 1.1 ku 


4 


4 » wos sg BS nag 
ba ° 


The newly developed type of starting motor with spicyeloidal inte oediate trans- 
mission and permanent-magnet excitation is being introduced as original equip- 
ment in 1982 (see Technical Bulletin "New products VOT-1-001/1 for information-on 
the starting motor). & ae “a 
First application: ft aon 2.2 1, S-cyl. engine 
It should be noted that in comparison with the previous starti g motor, the OW 
starting motor is, because of its construction,. sensitive to impact, Sneek: and 
pressure and may only be clamped-by its flange when testing. 7 ; 


Until further notice, please send in all. complaint starting motors of: the new : 
type unopened together with the usual warranty documents and stating the- reason, 
for the complaint. . - Be) 

| 


From inside Germany to: . From outside canis through RG/AV to: 
ROBERT BOSCH GMBH ROBERT BOSCH GMBH”; 

Abteilung K9/VAK 2 _ Abteilung KH/LAV - 

Robert Bosch-StraBe Auf der Breit 4 >: 


7141 Schwieberdingen . - D 7500.Karlsruhe 41. 
‘zur Weiterleitung an K9/VAK 2 
The intermediate-transmission starting motor (Part No.: 0 001 108 001/. ,002) can : 


- insofar as it is not in stock - be replaced by the’ after- sales Service: by ane 5 


tS yiels starting motor version 0 001 311 eas oe i 


Pa ee 


In case of inquiries, please contact yer 1s representative. 


KH Kundendcenat. Kfz-Ausustung 
Coy Robert Bosch Gmbw. 0-7 Stultgert 1. Postiach 50. Pnated in rhe Federal Republic of Germany 


Imprime en Republique Federale a Altemagne per Robert Bosch 


Only for vee wilhin the Bosch organization. Not to be communicated to any third party. 


t 
S ahs ate 


STARTING MOTORS ; :  WOT=I- “001/138, En 


0 001 108 ... DW 12V (1.1 kW) 1.4 kW - 10. 84 
0001 110 ... DW 12V 1.7 kW 2 ke 


with externally mounted intermediate shaft 


4 


~ 


In order to pievent damage to the stationary ring gear, 

‘ the armature, *and the cover disc, the intermédiaté shaft 
must be supported on a suitable flanged bearing every | 
time a test is made on exrerna iy mounted DW Starting | 
motors. 


ay 


” 


Pleasé direct questions and comments concernthg the 
coritents to our authorized representative in your ae 


d 
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New Product Register 
. , File tn 
PERMANENTLY EXCITED STARTING 'Sentity — - -yOT-1-00174 En 


MOTORS : sa 3986 
Type 0001 112.., ..113 .., ..174 (0M) 


ae 


| 
As of mid-1986 Bosch is for the first time supplying a 
newly developed starting motor Type 0M in the power 
range 0.8 ... 1.0 kW with direct drive and ree 
excitation. a 
The meshing system of the’ ‘starting motor) is of identical 
design to that of starting motors 0 ee and 
0 00) N0.. (Type OW) . - ; 
Its main features are its small size and a‘reduction in 
weight of approx. 15% as compared with conventional 
starting motors of the same power (Type EF). 


TECHNICAL BULLETIN 


As in OW starting motors, the ‘permanent magnets are hetd 
by clamps in the stator frame. 


* , 
4 a 


Like the DW.starting motor, the new DM starting motor 
is, due to its construction, sensitive to pressure and =: 
impact. It may therefore be clamped only ou its flange 
(not by the stator frame). sya, 


On OM starting motors (0.9 and 1.0 kW) t the leading edges 
of the permanent magnets have been provided with flux- 
concentrating pieces tn order to ensure an Opel 
characteristic. 


+ 


An intermediate bearing has been additionally installed 
on the 0M ee motor a 0° wie ; 
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Robert Bosch GmbH , _ ; 
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contents to our authorized representative in your country — 
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REPLACEMENT OF CARBON BRUSHES, VOT-1-001/132 En 


EXCITATION WINDINGS ANO BRUSH HOLDER - 6.1982 
for starting motors with tubular : 
brush holder 
0 001 208 5.. EF 12 V 0.85 kW 
208 7.. EF 32 V0.9 kW 
2415.. EF 12V0.8 kW. 
3170... GF 12V 1.7 kW! 


Owing to design modifications to the baush holders and excitation-winding .> 
connections the following should be noted when carrying out repairs: 
1. Replacing the carbon brushes Q ; 


Remove the old welded-on carbon brushes with connecting cables (shunts). New 
replacement carbon brushes are supplied with weldéed-on U-shaped terminals on 

the shunts (Fig. 1). These U-shaped terminals are plugged onto the connecting 
bars on the brush holder and are soldered on (Fig. 2). , 


See service-part microfiches for the service-part numbers of the carbon-brush 
sets. : ; 


° 


; 

' 
; 
! 


Fig. 1 


Replacement carbon brush with welded- Slip the U-shaped terminal on here 
on U-shaped terminal and solder in position - 


—~ 
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2. Replacing the excitation winding 


2.1 Starting motors 0 001 208 7.. with copper excitation winding 
0 001 317 0.. 


Cut off the connecting cable of the exvitation winding at the welded 
connection to, the positive brush joining bar. File off the remains of | 
the wire on the joining bar. The replacement excitation winding has a 

20 mm long bar welded onto the connécting cable for the brush holder 
(Fig. 3). This bar should be soldered to Me pene. brush Jointing. 

bar at the same place. 

Note: ‘ 7 

In order to prevent a short circuit to ground ensure that the connecting 
cable of the new excitation,winding does. not stand prove of the EPagtTiNe 
brush joining bar. : 


Fig. 3 


Excitation winding - 


0 001 2 35% 


2. 2 Starting motors 0 001 208 Bee with aluminium excitation winding 


In the event of failure of the excitation eineing or brush holder, both 
must be replaced together. 


-—- : 
\ 
N 


See service-part microfiches fete cervive-part: funberes . 


3. Replacing the brush holders 


: S fe ao ON 
3.1 per motors 0 001 208 7.. with copper excitation winding | 
0 001 317 0.. PG om ee bce 
: ; i ut 
The replacement brush holder is supplied coat e with carbon brushes ss 
and a mounting ring (for sTipping onto- COMM ll AFig.; /4 15 


cae 
In order to mount the new brush holder, cut: “open ‘the positive brush Pon =a 
joining bar over a length of about 20 mn‘as: shown in Fg. 4, : = 

The part of the positive brush joinjng bar which remains on the excitation. 
winding should bé& soldered to the new brush holder. when doing this, make - 
sure that the connecting cable of the new excitation (winding does not stand 
proud of the positive brush Joining bar. . ; es 
See service-part microfiches for service-part as at " 


a 


- £-009/132 


Fig. 4 Connecting cable Excitation winding ’ 


-- cut open.here when changing brush Ce 


positive brush joining bar | 


mounting ring - 


U 


3.2 Starting motors 0 001 208 5.. with aluminium excitation winding ~~ 
7 “ 211 5.. ee 
In the ca‘se of starting motors with aluminium excitation w 
not possible to make contact between excitation windjng and bru 
should the brush holder need replacing. . 0 -f7"* a. 
In the event of failure of the brush holder or excitation winding, both | 
must be replaced together. - Se a) 


f] 


f 
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Please direct questions and comments concerning the contents | 
to our authorized representative in your country. 
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| 00 
11206 = EF 12 V 0.85 kW VOT-1-001/118 B 
new drive-end-bearing HOUSE. i 6.1977 
Ford passenger cars _ * 
ith 1.1 ... 1.6 1 engines 


v 


s 

As of FD 724 (April 1977) drive-end- beara housing 1 005 822 280i is no longer avai lobie for 

starting motor 0 001 211 206. 
It will be esiceed by ports set 1 007:010 007 with @ new.drive-end- Sbedting housing = * ee 
1 005 822 306, o rubber seal and a stop bushing . Instructions for: inserting the rubber seal are - 
specified in Technical Bulletin VDT-I-001/115. Drive stop 2 001 329 010 (Fig. 1) used to 
date for the starting-motor drive (item 23 on microfiche EE-. -) should no longer be mounted 
in the new drive-end- -bearing housing 1 005 822 306. ‘ 


For this reason a stop ishing (Fig. 2) for the drive stop must ibe slipped over. the armature 
shaft instead of the drive stop mounted to date, This stop bushing will in future be included 
with parts set 1 007 010 007. ; E ae 


To prevent contacting of the starting-motor drjvé in the drive-end- -bearing housing the TX 
washer should be removed from starting-motor drive 2 006 209 321 or 1 nage 209 437 prior to: 
converting the starting motor to the stop bushing. 


rs 


Under no circumstances must the stop 
bushing be forgotten, othetwise the 
control lever will brush against the 
winding overhang of the armature.’ 
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Remove drive stop 2 001 329 010 


prior to conversion to stop bushing. 


U/ 
oe a ee 


Remove TX thrust washer. 
prior to conversion to 
' stop bushing, 


Starting motor to date - 0 001 211 206 with drive-end-bearing housing 
1 005 822 280 (changes to 0 001 21! 228 after conversion of drive-end= © 
_ bearing housing). _ ; oS : 


emnecens 
‘aenonze. 


2) 


el 
a 


Wossss ho 


Fig. 2 0001 211228 with drive-end-bearing 
- housing 1 005 822 306 


e 


Always mount stop _ 
bushing during . 
conversion 


After-sales Service Instructions 


VOT-W-001/103 En 
. Suppl. 1 


- Starting motors. | - Se aa 
ignition-proofing for starting motors - oe 


0001 212 208 
311042 
311127 
314025 
314032 


BOSCH After- “sales peice 
Automot 
Equremens: 


Edt 


. 


This publication has been redesigned with the Forthcoming 
change-over to microfilm in mind. hs 


When a publication has been transferred. to microfilm, the 


screen will be filled completely by a quarter of a print- -; 
‘.ed publication page. For this reason, it is unavoidable 
. that illustrations are repeated in the case of longer | 
' texts in which reference is constantly being made to a - 


particular illustration. 


Until the change-over to microfilm, we have slightly 
reduced. the size of the print and of the illustrations. 


——s 
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The starting motors listed are intended for export to 

the USA for gasoline-driven boat engines. The US Coast 

Guard regulations demand that the products of the elect- 

rical engine equipment be fitted with so-called oe 
“ignition-proofing.” This is to make sure that no explos- ” 

ion can occur even when operated in a combustible atmos- 

phere. This ignition-proofing in Bosch starting motors 

takes the form of the usual sealing of the electrical 

part with the intermediate bearing or drive-end-bearing 
housing and the commutator end shield. iy 


When repair work is carried out please see that these 
parts are properly sealed off. During assembly the 
partitions between the stator frame, drive;end-bearing 
housing or intermediate bearing and the stator frame, 
commutator end shield should be coated with graphite 
sealing putty Kkiv3 (part no. 5 703 452 150 in 500.9 ates 
tins). No other holes or openings must be made in the Pope athe 
starting-motor housing, or be present upon fitting. al 
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New product 00...12 


INTERMEDIATE-TRANSMISSION STARTING © VDT-1-001/3 En 
MOTOR WITH PLANETARY-GEAR TRAIN AND 5.1984 
ELECTRICAL EXCITATION 0 001 218... EV | : 

12 V 2.2 kW 


ee ae 
Since the beginning of 1983 Bosch has been supplying a 
newly developed, electrically excited starting motor 
0 001 218 .. (EV ..) with planefary gear train (similar, 
in design to starting motors 0 001 108../110.., OW..).. 
This model of starting motor go pcre ingly Lees 
the previous starting motors 0 00 


362.. in passenger- 
car diesel engines of various vehicle manufacturers | 


e.g. DB, BMW, Citroen etc). 3 ea 
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Like the conventional starting motors, ‘starting motors” 
0 001 218 + /flave a coaxial construction. mh i 4 


The size hag been reduced through’ the use of 
planetary-gear train. In comparison with the. reviously 
used starting-motor types of similar power output there 
are weight savings of about 40% (approx. 6. 0' ‘kg as 
opposed ts 10.1 kg). 


j / 


The planetary- a train has a ratio of ‘3/3: 

On the drives end- -bearing housing side there isa 
plastic’ fork lever with plastic bearing block;.on the —.. 
commutator end there is a plastic brushzholder plate. - 


Please direct questions and comments concerning the 


contents to our authorized representative in your 
country. : 
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“STARTING MOTORS 0 001 218:.. - EV.12 V2.2 kW 
Modifications to commtator - 


end shield 


NS S a ee } 


= New version: . 
Sintered bushing with collar. Commutator runs 
against collar of sintered bushing. 
Previous version: 
- Sintered bushing without collar. Comnutator runs 
against commutator end shield.” 

_ On intermediate-transmission starting motor 0 001 218 aa 
as of FD 544/545 a sintered bushing with collar is 
installed in the commutator end shietd. The thrust 
collar of the commutator on: the amature has also been 
changed (: pi 


ftaboresch KH. Kundendrenei Krattahezeu Rainn. 
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" Note the following when repafring these starting motors i 
of an earlier version: ~ . 
If continuing to use the previous armature, instal] 
the sirtered bushing without collar in the 
congptatir end shield. + 


Hf ‘usingsa new armature with modified ‘thrust 
collar, install either the old or new version 
of sintered bushing in the commutator end shield. 
F The part fumber oft the Servicenpart afitare. do, retained 
ane the modification. a 


If ordering the Conmutator end shield from the previous « 
service-parts list, you will recejve.a parts set con- . 
sisting of the commutator end shield without sintered 
bushing but with sintered bushings-of old and new 
versions loosely enclosed. Depending an the modification ; 
status of the armature. used. (thrust collar), install the , 
PP eee sin ushing in ‘the commutator end be 
shie 


cy 


Both Reece are also Siicecey 


Bushing without collar (od version) = 9-001 140 347 
Bushing with collar (new vers ion) - 1 000 322 005 


‘ The- service- parts nicrocards are being modified 
accordingly. oe: : F > - ae 


a 


Pledse direct quest ions and ‘comments concerning the 
contents to our auttion ized PEpresentative in your 
“ country. 
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The advantages-of a “preventive “check are obvious: 
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00....12 
1-001/135:.En 
| 6.1983 
CHECKING OF STARTING MOTORS . ~ 
0001 35.., 0 001 36.., 
0 001 40.., 0 001 41.., 
000142... | a Be sb as 
Starting motors w#th part no. 0 001 35.. and 07001 36.. of size J and starting * 
motors with part no. 0 001 40.., 0 001 41.. and 0 001 42... of size K aye. basic- 


ally maintenance-free, i.e. relubrication. and adjustment: operations aré€ not. 
envisaged during the norma service life. | Pas 


> ae a >, 


= oh 


In special cases sich as: pas a: 
Emergency vehicles 


“9 


~ 


Season-related machinery, e.g. combine- iaidseeeees : 
erOue Sarang vehicles teh 


Standby power units 


Military vehicles ; ie 
Transport companies (long and short distance) 


it is advisabJe,after a certain. period of operation to subject’ the starting 

motors on such machinery/vehicles to a preventive check, particularly in the case 

of tough service conditions such as dusty eve: frequent ae ne neavy er: dices 
vibration. . . ’ a ee 
en GROUES a, ae 
No risk of failure. ; spn - : 
Operational readiness is guarantéed. ; oe Re ay , 


The costs are clearly Tower than if a defective starting motér had: 
to be repaired. gs : / ¢ 


During the check, the starting motor’ is dismantled, cleaned, assessed and, if, So 
necessary, repaired arid vested in, accordance with the repair. instruction manual. aa 


This virtually rules out the risk of failure. This service should be offered to. 
those customers whose vehicles/engines must always e ready for duty. ue 


_representative in’your country. 
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GFIZV IAW HE) . 2 VDT -1-001/114 8. 
4.1976 


0.001 311 103, ..105, .. 106 Vie 6 pasengercors 
: 108, .. 109 for Saab Passenger cars ae : 
Alteration to starting mater drive 


~ 


Owing to valbig difficulties with the See iiionel starting motors, “drive 1. 006 207 410 
has been replaced by drive 1 006 209 404 as from FD 623 Watch 1976). The: gear tooth cham- 
fer has thereby been | changed from 45* to 35° BE Bahia See ee re 


As from now only drive 1 006 209 404 will be supplied. 


In the event of waachiae difficulties drive 1 006 209 404 must be fitted, and the ring geor oust 
be checked. Sgt Lye my Fe de 


é ms ; ° 
. : ig ae Vee 
Warranty procedure : _ ® dele e* ils : 
mw a ; an a em | oe Pe part 
7 


Starting motors on which claims are made os a result of . mesiine difficulties ana icied geor : 
teeth may be repaired free of charge within the warranty period. In cose of i singin Blears 
eOnIeN your authorized representative. Sat : 


te 
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0 001 311 105...106 - GFR). 12V 1.1 HE bi dea ok VDT-1-001/1004 B 
Sterting a motor for Volvo B 22 2.64.2 a 7.1976 


a 


we 


/ 


Clamping rossbilty on 1 the ° sterting-motor ‘test benches . 


2 


- EFAL 90.., FAL 140.., EFAW. 75. 


ies 


A new clamping-flange must be sed for. -clartping, the oe ‘nentibccd: sorting motor. 


The starting motor has a. Pane of 82. 5 mee the omar the i imaginary direle: 
Through the centers of the holes is 114 mm: The short ses the drive end shield renders, “an 
additional: recess in the Ss a) Flange’ pecwestye, ey Pe Be ate 


SNe 2 . HN 
ee 


The clamping Nand with nies dia. 82 mm can abe ordered under "Pot umber 1 685 7 ie 


Clamping flange, register dia. 
Part Number 1 685 7:20 189. 


o 
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fo Oo FF 00 
0 001 314 002 - GF 12 V 1.4 DIN HP. Z vA vor- ooo B 
0 001 362 628 and ..030 - JF 12 V 2, 5 DIN HP Ad. 1 9. 1975 


Starting motors with Heticoil thread in fe Trafstation : German | 
Daimler-Benz vehicles - 7 edition of 29.8.1975 


a} 


« to 


As from ‘April/May 1975 (D's 524 dea 505) t Helicoil shed insets 5 will no idee be fitted 
in the drive end shields of the types of starting mator/mentioned; above, and in the case of 
JF starting motors they will no langer be fitted eitker i in: the diive end shield or in the « 
commutator end shield. To compensate for this the fastening: flange on the dave end shields 
will be increased in thickness from 16 mm to Wa mm. 


Should a starting motor’ with Helicoil insert be replaced: by one without a ae # 


ing paints are to be observed: va - 


- Starting motor 0 ‘(001 314 002 for 42 ond bc linder vehicles “aditlihe Me gar 


The through bo! t (with nut) i is fitted ror before. 


The spring lock Washer and plain washer are no longer fitted on the ‘othel oc strew 
* (thread in the: At Flange) : A ee spring. washer 2 916 063 015 tM: mm v thick) should, 
be used Aneeee! oe. ; “ ’ 


he 


a Starting motor 0.001 314 002 for B ceplinder: chides: gasses 
Pe eee oS aie edi, a ee Oe 


The through bolt (with net) is ‘fitted’ osbefore. ae ree 7 
The other fastening screw M12 x 75 is replaced bya ibrger screw M12 x 80 as,per : 
DIN 931 quality 8.8 ghd fitted fogether witha plain wosher (2. S.mm nel) as well 


9s the already present corrugated Spring. washer. : 


If in the 35.00 4. 5] [Ite “models with automatic transmission shims are fitted between the | 
contact surface of the starting motor and the -crankshaft housing, then these same shims 
_should' be re- -fitted should fe) new starting motor be installed. They ore NOT to be replaced . 
by the thicker end lenge 


e 


3. Starting motor 0001 362 (030 for 4~ and 5-cylinder vehicles Diesel 


“ 4 2 
The spring lock washer and the plain washer are no longer fitted on the 2 fastening screws 
for the drive end shield. In their place a corrugated. spring washer 2 916 063 O15. 
(1mm > thick) must be used. The fastening screws on the commutator side, previously 
M6 x 14, must be exchanged for M6 x 16:45 per DIN 933, quality 5. Ger ngs 


- ara ee aa 
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aa Starting motor 0 001 362 028 for small motor trucks, Unimog 


The eiecie: screws on the commutator side, previously M 6 x 14, must be spihanaes 
for M 6x 16 as per DIN 933; gee 5:6. 


commercial channels. The corrugated spring momen 2 916 063 015 is available trough 
the usual channels . - 


n 
\ 


Tightening torques j 
Screws M12: max. 65-N.m (6.5 mkgf) 
Screws M6 : max. 7.5N.m (0.75 mkgf) 


In case of inquiry, please contact your authorized repr 
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2 


the Only tor use within the Bosch organization Nol to be communicated to any thd party Ba, 
FITTING THE SOLENOID SWITCH 0 3317303 .. VOT-1=001/130° En 
Starting motors 0001312108 we et 24982 

OOOMSIT wae 2 aon wy fe 


When fitting the solenoid switch 0 331 303\. . to starting motors 0 001 a12. 108 ve 
and 0 001 317 .. attention should be paid to the correct position of the FES 
seat. The spring seat must be fitted with the opening at the: top (see, Fig. 
arrow). 


Incorrect fitting can lead to ditfivuities when the pinion meshes: ang demeshes. 
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inertia-drive starting motors ~: 
0.001207 ..-0001366.. 
pre-engaged-driv starting 
‘motors. 
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This publication has been edecined with the foneoring. 
change-over to microfilm in mind. 


When a publication has Been transferred to microfilm, the screen 
will be filled completely by a quarter of a printed publication page. 
For this reason, it is unavoidable that illustrations are repeated in 
the case of longer texts in which reference is constantly being made 
to a particular illustration. : : 


Untit the change-over to microfilm, we have slightly reduced the size 
of the print and of the illustrations. ; 
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1. Testers 


1.1 Interturn-short-circuit tester 
for armatures and windings 


A = EFAW 90 as built‘in pane! 0 681169020 


B = EFAW 95 in box-shaped case 0 681 169 034 
C=Coil-testing yoke 
EFAW97 0. 681 169 022 


D = 2-part test probe. ——- 


EFAW 90/10 | 1 684 210 002 


2 


aS. 


Short circuit to chassis and continuity testing . 


A = 1.2 Test panel oe * eee we 
EFAW 81. - 0681169013 —— 

Test leads with test prods | 

EFAW 81/6 —ss- 1: 684 423 009 


B = 1.3 Transformer panel 
EFAW 82 0681 169 014 


Seite 


EE ONS 2 8 


Eccentricity of commutator or armature 


A=1.4 amet instrument stand 

_T-M1 ~ 4851 601 124 iy 
(previously EWM S1B1 ‘. 0601980001) ~~ 

or commercially available . ae r 


‘'B = 1.5 Dial indicator oa | ee ae ee 
EFAW 7 » 1 687 233 011 | eee * see . 


i 


1.6 Plug gauges 


~ 


KDAL 5024 


KDAL 5480 


(previously 
EF 3565A 


1 687 973 000) 


KDAL 5475 ... 
(previously. 


EFAL 128 


1 687 969 007) 


(8.72 —) 


for Audi 80 


for CB and DG 


Starting motors 


~~. | and VW 
4 (9.66 >) 


‘| 12.15 mm dia. 


7 Noo. 


Fail gauge with 


Fail gauge with © 


12.65mmdia. - 


Pass gauge for : 
bushings ID 11.0 mm 


/ 


ae 


7 . os a 
For armature braking torque and overrunning torque 


1.7 Torquemeter 


KDAL 5482 0.04 ...0.12 Nm 
(0.4 ... 1.2 cmkg) 
(previously EFAL 27 0 681 400 002) 


KDAL 5485 0.15 ...0.8Nm | 
(1.5 .... 8 cmkg) = 
(previously EFAL26 . 0681 400 001) ~ 


Beco 
ae oe 


For measuring spring pressures of carbon brushes and neley. springs 


1.8 Spring scale , A. ea ee “ap YS ee 


_ KDAW 9991 2... 12. N Se ee yf 
7 (0.2 ..1.2kp).'° > Bs eee fete ae 
(previously EF 1244 | 0 681 400 004) rer . a 


KDAW RO: . 20 1 


(previously EF aa B 0681 400 006) 


KDAW999215..50N i = * 
“(1.5 ... 5 kp) 
(previously EF1244A 0681 400005) — @ 


ay 


2. Tools 


ened 
¢ yee 
sS 3 . 


2.1 Clamping support with pole shoe screwdriver — . 


nae 
ae 


KDAW 9999 eae: 
(previously EFAW 9 | 0 681 269 007) 


For clamping-during disassembly and assembly of starting motors, 
loosening and tightening of pole shoe screws. | 


2.2 Undercutting saw _ 


KDAW 9998 a ee 
(previously EFAW 10 © 0681269 008) 


for sdwing out segment insulation. 


2.3 Tailstock chuck 


KDAW 9987 with standard cone 2. Clamping dia. 5-45mm_—s 
(previously EFAW 75 A 0 681 269 013) i 


KDAW 9990 with standard cone 3. Clamping dia. 5-45 mm | 
(previously EFAW 75 B 0 681 269 014) ae 


For supporting armatures at commutator end when turning . 


downcommutators « | | 


2.4 Set of tools (mounting sleeves) 


For removal from or mounting on armature shaft of stop and 
retainer ring (for outward ene retainer me 


KDAL 5027 | for EF starting motors (VW) | for armature . ap 
. : shaft dia.11.0 mm. ~ 
KDAL 5028 forDD -DF-DG,EF,GE- | forarmature ~—s| 
GF and JF starting motors | shaft dia. 12.0 mm 
KDAL 5029 forGE and JD-JF- for armature | 
Starting motors - shaft dia. 14.2 mm 


2.5 Assembly tool 


For replacing carbon brushes in the case Of JF starting motors | : 


After pressing down the helical compression springs the retaining 
lugs of the brush holder are-bent in accordance with the tool profile. 


’o - : pots [ 
iy 


2.6 Exvactor’, 


KDEP 1056/10: me part) ts — 
_ (previously KDAL 5493 or EFAL 17. 0 681 300 003) 


For extracting the bushing from the commutator end shield and 
armature bearing in motor. 


Spring collets (order Separately since not part of scope of delven 
12.0 ;.. 12. 5 dia.. KDA 5493/0/3 _— : ; 
*' 11 dia. 5493/0/11 
10° dia. -§493/0/7 
14.3 dia. -§493/0/8 
15.1 dia. 5493/0/10 


G17 | 


{DAL 5493/0/3 
1687 965 031) 


a 


irae aa ae 


2.7 Spring collets e 
(accessories for KDEP 1056) 


For extracting the self-lubricating bushings from starting-motor : 
armature end supports in motor and commutator end shield . 


“ 


for CB, DG, EF, GF ‘| for bushings 
and JD starting motors =| 1ID12.0...12.5mm 

Audi 80 (8.72) , es 
VW (> 8.66) 


(previously EFAL 1/3 


| for bushings 


KDAL 5493/0/11 for CB, DG and EF 

(previously EFAL 1/11 | starting motors -} 1D 11.0 mm 

1 687 965 051) VW (9.66 >) a) 

KDAL 5493/0/7_—- for DD starting motors. for bushings 
(previously EFAL 1/7 ee ID 10.0 mm 
1 687 965 032) 


for bushings | 


KDAL 5493/0/8 
: ID 14.3 mm 


for JB starting motors 


tar GB 4A 


2.8 preaaing on’ tool 


KDAL 5484 (previously EF 2722) 


For pressing the retainer sing (inward. clamping) Grito the armature : 
shaft. of ine oon va motor ng es to ne a 


s 


2.9 Caulking eet VW up to 1966 


KDAL 5487 
(previously EF 2719 A 1 688 “ig: aa 


For caulking the stop ring 


oe 


ied 10 Plate washer with mandrel SF my 
KDAL 5025 Audi & oY as of 1972, dia. 12 mm 


KDAL 5486 VW up te 66, dia. 12. Smm -. 
(previously EF 2729 2 1.683 ey 000) 


Press-in mandrel for bushings 


KDAL 5477, 1D 11.0 mm aa ee 
(previously EFAL icy - 1683 120 026 as of 66 VW) 

- For pressing bushing into starting- motor armature end support 
of motor. 


fo 
¥ 


2.11 Caulking tool Ba : 
KDAL 5488. a 2 
-(previously EFAL 146 _ 1687 931 002) 


KDAL 5488/0/2_ . eee 
(previously EFAL 146/0/2 1 687 931 005)~~~"~ 


KDAL 5488/0/3 , se 
(previously EFAL 146/0/3 1 687 931 006) 


For caulking bushing with and without collar. JB-EB.GB | 


/ 
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2.12 Driving-in mandrels for user manufacture 


{ 
' Omm 
=0.01 
-0.06 .: 
52.7 -0.01 
-0.06 - 
52.7 .-0.01 R 
® :~0:06 5 
62.7,-011 ~ -- 
-——" 608-001. ~"- 
0.06 
* 60.8 -0.01 
-0.06 
60.8 -0.01 
sean - ~=0.06 
66.1 -0.01 
~-0.06 
66.1 -0.01 . 
ns -0.06 
66.1 -0.01 | 
~0.06 
73.7 -0.01 
= -0.06 
73.7 -0:01. 
-. =0.06. 
75.95-0.11 
a ~0.16 
_75.95-0.11 - 
0.16 


a 


pate ee 
ee 


Driving-in mandrel 


Material: St 34.11... 
If applicable with hole to save welani® 


Wall thickness 12 ... 15 mm.. 
Mark with dia. on end face. 


For installing the excitation windings so as to achieve the | 
prescribed air gap between the pole shoes and armature. . 
Tilting of the pole shoes is also thereby prevented. 


/ 


3. Lubrication table — 


General: | aa | ee 
The exploded views show the lubrication: points with the prescribed 
lubricants. Apply a small quantity of oil to bright parts (screws, nuts, 
spigots etc.). : 2 = 


Greased parts (including roller and needle bearings) aré tobe 
degreased before relubrication. | ae | 


an Sbhse 7G 


Only fill roller and needle bearings with grease on one side:: , ok 


- Self-lubricating bearings should be placed in.oil (Ol 1 v'13) for 
roughly 1 hour Prior to installation, © + + : . 


4 


Kk 1v3. 


When performing assembly work the joints are to be sealed with 


The commutator and carbon brushes are to be kept grease and | 
oil free. ie . a Pag at 


Loe 


& 


Lubricants and sealers required 7 


on 


Greases a & a i 
Ft2v1 tin 250g °° ~~ ° § 700080 135 
Ft2v3r, tube 50g at. . 9 700 082 005 
* “en tube 250g -  - *. § 760 082 025:. 
Ft2v5 tin 500.g- 5 ' — § 700 084 150 
Oils _ 42 ae Te ee Eo yet a 
Ol1v13 .. can O40 ort — § 701 042 511 © 
VS 12037 — can. 1Q@! ©) 4.5 944 290 610 
Sealing putty ; ee -_ ss i 
Kk1v3 tin O5kg _ “5 703 452 150 
1.0 kg . — -.§ 703 452 210 
Kk 68 v 1 05kg ... .  .*  § 703210 150 
| 1.0kg - ~ - § 703 210 210. 
VS 9844 Kk tube 20g 2 eo — °§ 927 350 002 


4. General starting motor repair 


The work described below in this-section applies to all Starting motor 
types with top-mounted relay. => 


Other-work is described in Section 5 as well as the mechanical test 


. 2 


Specifications and exploded views of Passenger car starting motors. 
, ; : ¥ . : aa 


4] Disassembly a eos a. 3 se 
As regards the starting motors 0 001 000 .. and‘0 001 050... particular © 
care should be taken when clamping housings since the built-in a 
oxide magnets are sensitive to pressure and impact. ae a 


When removing the armature take care that the shim:does not get ss 
Stuck at the oxide magnet. | | . me, S 


Permanent magnets and spherical 


earings cannot be replaced. . 
In the event of damage replace en a6 


re housing. 2 gs 


Loosen brush plate fastening Screws on commutator end. . an 
Unscrew and carefully remove commutator end shield since helical’ 
compression springs may jump out of brush holders. oS 


General: y ; . aa. 
Unscrew cap. Remove shims and positioning disc. In doing-eo pay . 
attention to'rubber ring. ia a AS an eae 


Loosen excitation winding connection. 


Loosen relay fastening screws. Remove relay from drive-end-bearing 
. housing, in. doing so detach relay armature at control lever. 
. Seats | ; 


Loosen through bolts. 


un 


Remove commutator end shield 5, 


‘Remove carbon brushes from brush plate. 


Remove brush plate from armature shaft. 


Detach stator frame from drive-end-bearing housing, in doing sO 
pay attention to rubber profile strip and metal plate. $= 3 


Unscrew through bolts from drive-end-bearing housing. ; 
N = y ~ : 
Remove control lever with armature from drive-end-bearing housing.” | oe 


as ‘ . . : . 
_ Clamp armature in clamping support. Force back Stop ring with o. 
Suitable tool, sleeve KDAL 5027 or 5028 or 5029 and hammer. , Ta 


a 


iN) : 2 mae aa 


20 / 


rer / 
/ 
/ 


Using suitable pliers (commercially-available) bend both ends of 
retainer wide apart so as to prevent damage to armature shaft when 
removing retainer (Fig. 20). -—. i 


damage to the mechahism eee 


Carefully remove chp at slot using a bastard ue to prevént 
Remove mechanism. ‘ 


ft Sy, G ~ 


In ane case of. all Bian riiotors 0.001 212.. ). 
. ce 
6218... 7 we . 
ai, : : . 356 eA : a ‘ « 
| - saat ae : 
clamp armature. % 7 . i 


ge z 


« 


Press locking device with brake disc onto mechanism and remove | pe 
from armature shaft. Pay attention to balls in. locking ring. 2 Yon s 


y fo ef 


4.2 Cleaning of parts ) | 
Wash parts ina non-flammable commercially-available cleaning agent 
taking care to observe the safety regulations! 7 
After washing, blow out parts with compressed air (max. 4 bar). 

Do not place armature, windings, bearings and relays in washing 
agent. = => | a eS ae 
Important: 


Thoroughly dry cleaned parts as gases could subsequently form 


in a sealed starting motor and an explosion could*résult. 


« 4.3 Inspection and repair of individual parts” Sate ene 
All parts are to be investigated for wear and mechanical damage. _ . 
A small quantity of oil is to be applied to bright parts. 


4.3.1 Check armature for short circuit to chassis using EFAW 81 ~ : | oe 
and EFAW 82...’ to ar se he wt 


Test voltage: 40 V for 12 V starting: motors fae “pa Foot 
80 V for 24 V starting motors ay: 


Check interturn short circuit using EFAW 90or EFAW 95. tee | 
Tusning down of commutator (ior this purp. ce use tailstock chuck = 
_--to support armature shaft). ‘ae oa oa 
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; i) 
Permissible eccentricity: -“ 


at collector: - max..0.03 mm — 
- at laminated core: max. 0.05 mm 
(observe when turning down). 


LLZZIIZLLA 


2 eS eee 


With newer armatures observe the following: 
1=solderinglug 3= Only turn as far as : 

2 = claw % here POT sos —_ 
‘After turndown, saw out segment insulation (approx. 0.5 mm deep) 
using undercutting saw and then finish-turn commutator. | 


a 
7 


Do not turn down armature\laminations. © . 


Ensure good joints between commutator segments and soldering 
lugs. Check armature again for short circuit to chassis and interturn 
short circuit. . NR es Bi Mgt TS Be yeh ch 


Ne 


23 


1 = Before performjng conversion work remove gear stop on stop 
bushing. ? . _ . 


/ , 4 a ~~ ; 
2 = Before performing conversion work remove TX washer én stop 
bushing. . — _ 


7 
+ 


Armature brake in the case of EF starting motors . _ 

0.001 208... / oe 
2110. a ee 

Version ~ ; | 

a) with gear stop and TX washer (Fig. 23) 


Mor 


b) with stop bushing on armature shaft (Fig. 24) 


0001359..JD12V4PS 
..360..JD 24V4PS. 
.364..JD12V5PS 
.365..J0 24V5PS 
as of date of manufacture 428 (8. 74) the armature brake with helical 
spring no longer ane . See te ee 


— en 


(oe in Z_\ vale , 


a AM. = 


1 = plastic washer | | . 
2 = TX washer’ 


Starting motors 0 001 359... JD 12 V4 PS > 
.360..JD24V4PS _ 

..JD12V5PS 

..JD 24 V5 PS. 


oe) 


Be gee “<t ~ 


At the same time a changeover. was shade in the case of 6- -roller™ 
‘mechanisms froma plastic. washer: o-a TX washer (Figs: 25 and 26) 
and brush compression springs-were fitted with a pressuré of | 
36-38 N (3600-3800 p), previously 26-28 N (2600-2800 p). 
As of date of manufacture 521 (1.75) the starting motors 0 001 359 .. 

~ and 0 001 300 .:sno longer have a shunt field. When replacing the 
windings by-windings without a shunt field the stronger brush 
spans must’ also be fitted at the same time. 


& 


10 
at UG 


| 


spiral spline: 


= position-of spiral spline 


_ 


Roller mechanisms for JD starting motors = ee es 


As of date of manufacture 431 (it. 74) the 5-roller mechanisms are | 


no longer always interchangeable with the 6-roller mechanisms in 
view of the fact that the position of the spiral spline in the driver 


. Was changed (Figs. 27 and 28). In the case of starting motors with — 


shunt field the spiral spline was modified mom a length of 42 mm 
to atengtn of 55 mm. a . Fa 


in the case of 0.001 359.. Sea 
in the case of. , 360.. fas of 12.72 
in-the case of > 964. thst 

in the caseof . ..365..JD12V5PS aS Oil 13 


Starting motors without a shunt field always had a 55mm long 


..359..JD12V4PS 
.. 360..JD24V4PS 


jaw 
NZ. WUUIXx. T 


= spiral spline 


As regards the last- mentioned starting motors use can. either bé 
made of the 5-roller mechanism, the modified 6-roller mechanism... 
or the old 6-roller mechanism (if still available). Armatures with - 


a short spiral spline (42.mm) can only. be mounted together with the 
5-roller mechanism. a ‘ 


| “ 
Ay So 
\ 


1 = Stop ring | 4 - PAD... mee 

As a:check the spacing between the pinion (in the-rest position) — 

and stop rind is to be measured whenever repair work has been — 
performed. The spacing should be 18 + 1.5 mm (Fig. 29). 


As regards the starting motors 
0 001 362.. ! . 


.. 363 .. 


JF a 
366 | 4 ve 


the mechanical armature brake no lgnger applies as of date of : 
manufacture 621. instead the brush/pressure was increased inthe - 
case of the tubular brush. holder to/24 N (2400 p). 


At the same time the starting motors were provided with a 6-roller- 
type overrunning clutch (previously 5 rollers). The armature shaftt 
has a shorter spiral spline anda Stop for the overrunning-clutch 
drive. The 6-roller-type overrunning clutch can also be fitted into | 
older JF starting motors. The previous armature is still available. 


wep 19 
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Roller mechanism for the EB, GB, JB starting motors 


0001 212. 
2213. 
215. 
3121. 


8562 * 


357. 


o ~ 
~ oie ~ ; o 


~- ™“ Ps 


When mounting the iechanisnt the balls are to be i inserted into. 


the locking rin 
Clamp armatu 


LI 70 


g with FT 2v3 grease (Fig. 30). 
re in clamping Support. 


° 


shir a? 


Seiten | 


i : 
5 


i 


31° 
Push mechanism with locking ring and brake disc on to armature. 


shaft until balls engage in armature shaft recess (Fig. 31). 


Check whether locking ring Is properly seated on armature Shaft. 
f 


After unlocking. the mechanism must move freely on the armature | 
shaft (Fig. Bi) . Li a oa 


Test specifications: Cf. technical data and mechanical test 
Specifications. 


Lubrication during assembly work is to be seemed in accordance oe : 
with the exploded views showing the wbrication points. 5 


Armature installation 
Clamp armature in clamping support. Push fe Reaniean and stop ring 
on to armature shaft. 
In the case of starting motors with,an intermediate bearing the 
mechanism must be attached to the armature shaft with the 

11 | intermediate bearing. 4 


crae i 44 a ee 


Mounting retainer on armature shaft 
(do not clamp armature). 


KDAL 5027 for 11 mm armature shaft dia. 
’ KDAL 5028 for 12 mm armature shaft dia. 
KDAL 5029 for 14.3 mm armature shaft dia. 


Using special pliers slightly open new retainer ah insert into | 
armature ring slot. Take care not to scratch armature shaft! 

Using pipe wrench or water-pump nut plierS press retainer together 
in ring slot. Push-suitable ee oe on to armature shaft 


(turned side of sleeve faces retain sing pipe wrench pre-turn 
pinion and in doing so press against stop ring. Secure in this 

position. The retainer is engaged in position under the stop ring © 
by hammering (plastic hammer) on the sleeve (Fig. 32). cae 


As regards the old EED starting motors (with inward Clamping . 
retainer) the following tools should continue to be used:* 
KDAL 5484 mounting device for pushing on retainer. 

KDAL 5487 Caulking. tool for caulking Stop ring. 


In the case of armatures with castle nuts always push hew retainer 
on to armature shaft using special pliers until retainer engages in 
the slot. Screw on castle nut and_fix with a Split pin. .” ' 


| 


J 
f 
{ 
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4.3.2 Drive-end-bearing housings, commutator end shields eee a 
and intermediate bearings | Swe. oH 


Replace worn bushings. Before pressing in self- ‘lubricating bushings . 
place them for 30 minutes in oil (OL1¥v13). 
In the case of starting motors 
0001 212.. (EB) . 


. 213. . (EB) aa 
. 215. . (EB) . = 
. 312... (GB) 2 


press in bushings with or without collar from inside of drive-end- 
bearing housing using appropriate press-in tool. Bushings with 
collars are only caulked on the collar end, whereas bushings 
without collars are caulked on both ends. 


° 


Sealed drive-end-bearing housings forthe starting motor - 

0 001 356 .. (JB) are provided ex-works with a riveted-on closing _ 
cover. To replace the seal the rivets must be drilled out and 
replaced by screws and nuts (exploded view 74). es 


In the case of the starting motors 

0 001 362. . (JF) 

ae 363 . . (JF) 
366. . (JF) a, ©, nae 


there are drive-end-bearing housings made of aluminum. pressure 
die castings (open design) and grey cast-iron versions (closed 
design). If a new housing is fitted as replacement for a previous 
version, then it must be centred with respect to the stator frame 
using the stay bolts, since a su ia locating device is no longer 
available. The stay bolts we t care the excitation WINING. 


¢ 


we OE 


ae 


Carbon brushes must move freely in the guides in the brush plate 
Damaged, rusty or burnt-out springs should be/xeplaced; - 

oa 
a) with screw connection for JD starting motor i ge ae 
b) with soldered connection for D, E, G and JF/starting motors 


Shatter or crush old carbon brushes (Fig. 33)./. 


Scratch end of strand until bright. Place thréugh hole in replacement © 
carbon brush, force apart on other side of brush and solder (Fig. 34). ~ 
In doing so hold strand with pliers directly behind carbon brush: 


Use a.250-350 W soldering iron and soldering paste. After soldering 
the latter must be washed with ethanol or trichloroethylene. 

Any protruding tin should.be filed down. ha te Oe 

Check freedom of movement of carbon brush in brush holder. 


Cc) Tubular brush holders with helical compression springs. 
.To replace the carbon brushes the 4 retaining lugs should be bent 
up (Fig. 35). When fitting the new carbon brushes, the brushes and 
springs are to be pressed down using the assembly tool (Fig. 36). - 
Using flat-nose pliers bend retaining lugs back in accordance with 
shape of assembly tool. i _ er 
Measuring brush pressure | a ar 
Depress carbon brush with spring scale until it is roughly 1mm from 
edge of brush holder (corresponds to position when fitted)... ih 


Pa 


4.3.3 Stator frame inside diameter _ 


J starting motors piarreeese te 5 OS we 
0 001 354..JD 1.8 PS eo es 


.. 358..JD 3.0 PS 
.. 359... JD 4:0 PS 
fet ae ees 

. 362. .JF 2.5 PS 


When simultaneously disassembling several starting motors take 
' Care that the pole shoes of broached and drawn stator frames are oe 
not mixed up. Drawn stator frames have spiaots on either: sfde on 


the inside. 
broached drawn as 
. _ up to 1972 of 1973 | 
Stator frame 97.55. ' 97.05 
inside diameter. 2, + 0.1 mm + 0.1mm 
Pole ange height —, 11.8 . 11.55 ~ Ee 
0.15 mm -0.15mm © - 


In the case_of all starting motors 
Check excitation winding and insulated brush pile for short circuit 
to chassis. 


Test voltage: 40 V for 12 V starting motors 
80 V for 24 V starting motors 


Windings should be neither scorched nor unsoldered, 
“Check windings for continuity. . 
Check with EFAW 81 and EFAW 82 is well as s test poe EFAW 84, 


Replace damaged excitation windi 


gs. | | 
slightly heat new excitation windi prior to installation. os 


W~001/104 
Seite 13 


4.3.4 Relay, 
(Check when disassembled 


In the event of water damage replace comp te relay. a 
Continuity and insulation test 


Check windings with test and transformer panel for continuity using 
6 V AC. Check windings insulated with respect to ground and 
Contact studs for short circuit to chassis. Test voltage for 6 V and 


12 V relays: 40 V AC, for 24 V relays: 80 V AC. 
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be? 
Test set-up comprising: 


1 = test specimen (solenoid switch)  3.= voltmeter 15/30 V 

2 = ON/OFF switch © 4'= batteries 12 V 36 Ah 
12 V 60 Aor 24V 30A | for 12 V relays (qty 2) 
e.g. ignition and starting switch _ for 24 V relays (qty 4) 7° 


High-voltage test with twice the rated voltage 
(interturn-short-circuit test) . A 


rf 
7 


This test is particularly important if the solenoid switch hgé stuck, 
since interturn short circuits of the coil can be recogpived 
without any doubt. 1 he | 


Connect relay in accordance with diagram 37. | 
Using switch “S” apply twice the rated voitage to the holding 
winding (do not step up voltage). ze, : 


important: relays with stronger return spring are to be additionally 
pressed in manually since the magnetic force alone is not sufficient. 


Once the relay retracts open switch “S’. Armature must deenergise = 
immediately otherwise one of the two windings has an interturn 
short circuit. ; 


important: when the armature deenergises the armature travel 
must be limited by a stop so as to prevent damage to the insulating 
bushing and current bridge. es y 1 


H20 (ez oo . 22 


= fifst contact via current bridge .— 
e= end Stop a 


Burn-off reserve (Fig.38) a | oy 
Press in armature by hand until current bridge contacts terminal 


tuds. Dimension “g”: first contact of current bridge. If the armature ~ e 


is pressed in further a noticeable increase in force is perceived. 


The distante from this position to the mechanically-limited stop= 
(dimension “e’xeached) is the burn-off reserve. In the case of relays 
without a conta@&pressure spring, the burn*off reserve is the moe 
difference between the total armatire travel and the armature travel 
as far as the contact support.” % a 

: of he 


a 


° 


ex Ul da 


L 


” 


Total armature travel (Fig. 39) 
‘ al ra 


Measure cut-in position “F”: in the case of a relay with contact . 
pressure spring the dimension “F” differs from the dimension “X"’ 
(cut-out position). From cut-out position “Xx” press in relay roughly 
1 mm until there is a noticeable increase in force. The distance 
which can still be covered as far as the mechanically-limited end 
stop is the total armature travel. Po 


(In the case of relays without a contact psessure Spring the total 
»armature travel can only be measured if the relay cap is removed), . . 


Setting “a” (if adjustable) (Fig. 40) _ 
Setting when disassembled. 


Setting “a” is to be measured when the-relay is retracted... 
Relay adjustment possibility as per Fig.: loosen nut and Screw in. 
or unscrew fork. Tighten ‘nut. Other types of relay are adjusted -, 
using shims (cf. service-parts list). be: ee ae 


- * ws a’ 


Pe 


Test set-up comprising: / 
1 = Test specimen (solenoid switch). 4 = Batteries 12V 36 Ah 


2 = Regulating resistor / for 12 V relays (qty. 1) 
e.g. of tester Pn 8 - for 24 V relays (qty. 2) 
0:684 101 100 ETT.011. 00, / - §& = Repeater lamp 24 V 18 W 
0681 100101 EFAW107 { ~~ -6=Suspension device | 

3= Voltmeter * pa | , 
15/30 V ; 


| 


“4.3.5 Voltage check with test, set-up ° 
(User manufacture) 


If available, the previous 26d aid: -operated switch tester EFSH 2 
can be used (this can no longer. be supplied). 


/ 


A= Base © : / - a, ; es | me viet oS 


B= approx. 3mm 


1 = Terminal 30 - 
2= ceroipal 50 


armature de- -energizes tha armature travel 
must be limited by a.stop to prevent damage to the current tenege 
e and insulating baal (Fig. 41). a 


y 


° 


1= Test specimen he Batteries 12 or 24 4V, '36Ah 
2 = Regulating resistor | 5= Repeater lamp 24 24V18W © 


3 = Voltmeter 


Pull-in voltage or es 
Test position vertical, armature downwards. - a 4 
Test with relay tester: place. relay in tester suspension device. /- 
Attach weight if so required by test-specification sheet and ise base . 


Apply rated voltage of relay to be tested. Turn or tush resistor / 

in direction of greater resistance as far as stop. Conne termina 2 
relay winding+” of tester to terminal 50 of relay‘and “felay = / 

winding—” to ground or terminal 317i. In the case of refays with 
pull-in winding and holding mnneine both windings y st be attached 


to negative terminal. f } 
Js / 


Connect “switching contact+” ait tester to terminal 30 of relay and 
“switching contact—” to short screw terminal of.relay. 


Oe : | : 
ae tes — : : as 


Seitens 


1=Test gpecimen ~~.’ = 4 A\Battéries 12 or 24 V, 36 Ah 
2=Regylatingresistor ; - °° 5= ae lamp 24 V18W 
3 = Volt ed ' 


Slowly | crease Goltdae until repeater lamp lights or relay retracts. 
Measu eo oe m voltage: must be equal to or smaller than test valde: 


a vs aie 


Release voltage os J ge ee : og 
2 in 
Circuit as in Section entitled “pull- in voltage”. Allow relay to retract 
with rated voltage. If so required in test- specification-table, | 
disconnect pull-in winding i.e. disconnect negative lead from short 
screw terminal or terminal 31 i. , i . 


Slowly reduce voltage until armature de- energises or repeater lamp: 
goes out. Displayed teen must be equal to or less than test value. 


° 


# 


4. 316 Conversion notes for solenoid ewiiches. 


¢ ch several starting motors the solenoid switches: 0°331 401. oa 
were replaced by 0 331 402 ... In view of the fact that these relays 
are shorter than the previous ‘design, parts sets are avail 
comprising the fol ~ 


1 Solenoid switch 
1 Intermediate disk 

__2 Longer screws. 
When performirg assembly work do not forget helical springs in | 
electromagnet armature. As of date of manufacture 621 the solenoid 7 
switch no longer has a Spigot. 


@ 


_ 4.4 Starting motor assembly 


Mechanism must move freely on. armature shaft. 


Notes for starting motors 0 001100... 


To make for easier installation of the carbon brushes hold the brush: 


plate with a threaded pin. Bend carbon brushes into the correct 
position, insert helical compression Spring into brush holder and =~ 
attach both parts together to the carbon brush. ; 0 gan, 


Depress brush holder.and allow to engage in T-shaped recess. 


Mount housing cover,’ screw on brush plate. = 
Notes for starting motors | | oo 


When fitting the pre-mounted armature into the housing, take care “ 

that the shims are not pulled off the armature shaft.by the oxide - 
magnets. Furthermore the strands must move in the recesses 
without getting stuck at the brush holder. . _ = 


Fix drive-end-bearing housing and stator frame in position with slot 
and lug (if provided). Insert square nut into Slot and tighten screw. 


Seal opening with insulating tape. 


4.4.1 Starting motor assembly (general) _ 


. Insert armature rogethel with eoaeene iver into drive-end- ‘bearing 
: housing. © i . 


Insert rubber seal between drive- -end- bearing housing and stator | 
frame. Tighten control lever bearing pin in drive-end- weeig 
housing, Push Stator frame over. armature. 


int re case of starting motors with a detachable brutsti plate: attach 
sh holder plate to armature shaft. Insert carbon brushes. 


Check brush pressure using spring:scale (for values cf. Section 5 - 
mechanical test specifications). The anti-rotation safeguard of the 
brush plate must be observed. ns 7 = 
Mount commutator end shield. ; 
Observe armature longitudinal clearance. 
Insert steel washers and insulating washers on commutator end 
in accordance with exploded views. ” 

7 


Tighten cap at commutator end shield. . | 
Observe laying of leads and position of helical Compression spring. 


‘Rubber grommet of connecting Jead must sit tightly (insulation). 
Ground Connections betwéén brush plate and commutator end 


shield as well as between: ‘commutator end shield. and housing» 
must be bright. . 5 


Place "relay i in position and secure at dive: -end- “bearing housing. . 
Attach winding connection at relay. no 


Check armature braking torque and overrunning torque. . 
{for valugs see Section 5 — mechanical test specifications). 


. For starting motors 0 001 362 .. _ and 0 001 363 .. (JF). 
One shoulder of commutator contacts brush plate. Shims for the > 


armature longitudinal clearance are only used externally on the © 
commutator: end shield. . 


JF starting motor version with open drive-end- bearing housing 
| (aluminum. Dressure: die casting) 


1=6- -roller- -type overrunning- -Clutch drive . o> oe 
2 = mechanism stop at armature shaft 
ok drive-end-bearing housing © 


= rubber seal | cee oe 
5 = no spigot for solenoid switch Ce ae: | 
6 = rubber seal . PO cpg TE, —_ 


_7 = tubular brush holder : 
8 = commutator contacts brush plate with siotnling shoulder 
9 = external armature. longitudinal clearance adjustment 


£ 


“ a 
e a 


1 = slot 7 | 
2 = positioning lug © 
3 = stator frame 


a) 17.5 mm slot (old version) | 
b) 3.5mm positioning lug (new version) — 


e 


~ In the case of JF starting motors: | —s 
" positioning of stator frame.with respect to drive-end-bearing 
housing up to date of manufacture 621 (1.76) bysmeans of rubber 
seal and positioning slot in stator frame (Fig. 47a and b). As of date. 
of manufacture 621 positioning lug at stator frame and corresponding ~ 
positioning holes in-drive-end-bearing housing. 1n the case of older 
Stator frames the missing positianing device must be replaced by — 


te : 


means of centring with the stay bolts. . 


oe as 
z 


= 


x 
° 


4.4.2 Sealing 


To ensure that. the starting motor does | not leak all rubber gasvate. 
are to be replaced and the sealing surfaces additionally coated with 
an even, thin coat of sealing putty. - — 


Place rubber gasket correctly under intermediate bearing. 
“in the case of starting motors Ne a . 
0 001 362 016 _ . 

and 0 001 362 024 . P if Find ee 
particular care is to be taken. The joint betolathe commun 
end shield and stator frame as well as the cable lead-through are 
to be coated with sealing compound FI 98 V. 3 orFl87 v1... 
(Allow to thicken slightly). 


dae W-001/103" 
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a) banana- “shaped seal sa ae 


% y 
4.4.3Seals 
(for EF starting motors 0 00t 208 .. and 0 001 211. Se . 
ee 
There are 2 types of seal. between the drive-end- end-bearing h housing 
and stator frame: | | ae 


° - Se 
e FSS a a 
ARRAS eens 
. KS | | 
l | r es 
. 6° 


. b) Z-shaped séal (Fig. 49). 


~~ (Seal a) is replaced by b)). 


~ 


“& 
5. Special festures of individual types of starting motor 


5.1 0.001.000 .. (CB 12 V 0.15.2S) 
050 .. Tome 


ee 


Sani: 


1 = EFAW 120 mt 4=Ring gear ; 
2 = Voltmeter 5 = Starting motor . 5 
3 = Switch % . 6 = Battery (3.5 Ah) - 


5.1.1 Check on starting-motor test bench. Ensure correct module 
of ring’gear. 8 oo -_ 


Do not clamp starting motor too tightly (to prevent housing 
deformation and fracture of oxide magnets). When adjusting 
backlash ensure that ring gear does not contact stop ring. 


As regards small currents use is made of the volt-ammeter 
as opposed to the test bench instrument. 


For idle test do not allow pinion to engage ring gear. 


Only use prescribed batteries: 
12 V 3.5 Ah, charged 
(e.g. O 181 081 500) 


eee 


VAL" 


e 


c 


5.1.2 Mechanical test specifications 


(without relay) 
-N 


Brush pressure - i 
Min. carbon brush length mm 
Setting “a” relay “8 ie mm 
Burn-off reserve . mm 
Armature longitudinal-ctearance mm 3 
Armature braking torque Nem - en 
_. Overrunning torque vetranning eutch New me 
Commutator dimension sew) © mmdia. = 23 
Minimum dimension | mmdia. =: - 225. 
; Ee et Se 
Q ; 
, : : 
. 2 4 ' - : : 
o ¢ \ ss ‘ Bae 2 7 re 
a Oe a) ‘ 
_ i s e 
Na 
é AVA : “yy 
v oe 


5.1.3 Diagram 


fea 


pias 


ae 
iecierd : : eens : 
~ F . 
. 
tae ea 5 —_—ae + ey 
. * , : | 
: ae . 


ee 


| | ( in 
“0h v 13 ’ 
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5.2 0001001.. (CB 12V 0.3 PS) ~ 


5.2.1 Mechanical test specifications (without relay) 


Brush pressure 

Min. carbon brush length 

Setting “a” relay 

Burn-off reserve 

Armature longitudinal clearance 
Armature braking torque 

Overrunning torque overrunning cluten 
Commutator dimension (new) | 
Minimum dimension 


5.2.2. Electrical and functional test as 
0001000 ..(CB12V015PS). . 
.. 050 .. (CB 12 V 0.15 PS) 


Only use prescribed batteries: . 
12 V 24 Ah or 12 V 18 Ah, semi-charged) ~ 


ma: 


f 


5.2.3 Diagram 


° ED 2 ee 


1 Series winding 


W-009/903 
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wee 
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5.3 ae 


0001155 .. (DD 12 V0.5 PS) (relay 0 0 331 301 . yo 
‘5.3.1 Mechanical test specifications : | 


Brush pressure gg N 

Min. carbon brush” length uaF? mm 
Setting “a” relay *~ SMM 
Burn-off reserve ’ So omm 
Armature longitudinal: clearance mm 
Armature braking torque | ‘ _ Nem 
Overrunning torque overrunning clutch _ Nem’ 


Commutator dimension (new) mm dia. 
Minimum Aimension 7 °% 


8 .. 

29 +0 

0.9...1 
01 ...0.3 
24 ... 40 
13... 18 
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5.3.2 Diagram 


Pre-engaged-drive starting motor with terminal 15a (16) 


5.3.3 0001155 .. (DD 12 V0.5 PS) 
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) 12 V0.5PS) 


"5.4 ; . . 
0001157 ..(DF 12 V0.7 KW) , e 


5.4.1 Mechanical test specifications . 
up to 0 001157008 as of 0 001 157 009 


Brush pressure s _N 8...9 ° 14.5... 18.0 
Min. carbon brushlehgth ~~ mm. - 11.5 . oo 11.5 
Setting “a” relay ° mm ie fig 
- Burn-off reserve r mm OF 15 . 0.7 ...1.5 
~Armature longitudinal mm 0.05..025 | 0.05 ... 0.25 
clearance . ee 
Armature braking torque . Nem 24..40° “* =; 24....40 
Overrunning torque Nem 14.°.22 f5 4°44 22° 
overrunning clutch a Yo S 
~ Commutator dimension (new) mmdia.—. ined) ‘ 33 
Minimum dimension mmdia. | 7 nt * S12: 
Tightening torque of pole . Nm 20... 28 ee 
shoe screws _ | anh, Gee - = a: 
R' i : 1 | 
\ ae 
- 
beg 


2 24 
Get a be 


5.4.2 Diagram 


terminal 15a 


Starting motor with | | 


aaa 
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nines motor pathout 
terminal 15a 2 


Po 3 j 
5.4.3 0 001157-.. (DF 12 N O7kW) /o 
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45.5 ae : 
0 001 160 .. (DG 12 V 0.4 PS) 


5.5.1 Mechanical test specifications 


Brush pressure 

Min. carbon brush length 
Setting “a” relay 

Burn-off reserve 

Armature longitudinal clearance 


Armature braking torque eet 


Overrunning torque. overrunning Quien 
‘Commutator dimension. (newy oe 
Minimum dimension 


mm 


. mm 


mm 


—oimm 
~ Nom. 


cm 
mm-dia..- 


5.5.2 Diagram 


Starting motor versions with and without terminal 31 


a 


. Ol1v 13 


#2 V 0.4 PS) 


eer 
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5.6 001 207.. 
.. 208 .. 
.. 209 .. 
2112, 
214... 


0.5 PS)* 
0.8 PS) 
0.7 PS) 
0.7 PS) 
(EF 12 V0.7 PS) 


As) 
8 
7 
ow 
_ 5.6.1 Mechanical test spacvicatons 


é 


or 


Brush pressure © 


-Min. carbon brush length mm 
. Setting “a” relay mm 


- ~Burn-aff reserve 
Armature longitudinal clearance - 


mm 


“Armature braking torque Nom 
Overrunning torque - sis, Nem 


overrunning clutch -_ | : 
Commutator dimension (new) - mm dia. 
Minimum dimension mm dia. 


° - 


Brush pressure © ON 


Q 
san 
2 i 
mn 
G 


Burn-off reserve . — 
Armature longitudinal clearance 
Armature braking torque 


Overrunning torque - 
overrunning clutch | 


mm 
mm 
Ncm 


“Minimum dimension mm dia. 


Min. carbon brush lenge mm [13 
Setting"a"relay fmm [= 


Nem | » 


Commutator dimension (new) mmdia. ° 


ot <7 
va 


i‘ aes | x : ote 
207 .. 208.00 
lersVGsps|. 2 G0ees. 
11.5N3.5 
| 


sf 07-15 \ 


‘—_ tt | ten H 


.0.05-0.3 | 0.01-0.3 | 

25-40 22-40!) 
“13-18 13-18 
36 36. 


200 .. 


208 051 


 to058 | 6V045PS — 
12VO08PS | 
11.5-13 | § 446-13 © 
ah 5. or 
0745 |. 07S 
0.95-0.3 
| 25-40 | 25-40 


ells, ~ 2119. 
12V0.7 PS | 12 V0.7 PS 


Brush pressure N 11.5513 10.8-12.2 
Min. carbon brush length —_- mm 
Setting “a” relay 


3 
3 


—_ 


“Burn-offresewe - = Ssmm | 07-15 07-15 


Armatire longitudinal clearance .mm | 0.01-0.15 |. 0.01-0.3 
Armature braking torque Nem | 25-40 | 25-40 © 


‘Overrunning torque gem 14-22 ~° 44-22 
“overrunning clutch : . 


- 


Commutator dimension (new) mmdia. | | ©3836 
* Minimum dimension _ mmdia. 335 | 33.5 
po ee iad 212... .. 214. 
12V0.7 PS | 12V0.7 PS 
Brush pressure ae Ni} 17.5..13 | 115-13. 7° 
Min. carbon brush length » mm? 13 © 13 7 
Setting “a” relay a mm = 
Burn-offreservve = so mm |_—OO.7 15 0.7-1.5 | 
Armature longitudinal clearance. mm | 0.01..0.15 0.1-0:3 
Armature braking torque Ncm | 25..40 35-50 
Overrunning-torque ._ Nem | 14.22 |. 18-25 © 


overrunning clutch 


Commutator dimension (newy mm dia. 35.3 eae 36. eer, 
Minimum dimension . mm dia. 328 | 33:5 


Tightening torque for. pole shoe screws of EF starting motors a 
_ generally 21..30 Nm a ae aE eS 


& 


3 


™~ 
~ 


“Uy r 
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5.6.2 Diagrams a 


at a or | 


Starting motor with — Coe = Starting motor without 
terminal 15a Tao sterminal1S5a : ¢ 


wv 


5.7 0001 212.. (EB 12 V0.8 kW) 
. 213 .. (EB 6V0.5PS) | e 
. 215 .(EB 12V 1.3 PS) | 
- 812 5(GB12V1.5kW) _ 
‘ 356 .. (JB 12V1.8PS) | 


a 357 . (JB 12 ¥ 2.5 PS) 


§.7.1 Mechanical test specifications 


Brush pressure N 10. e122 A. 5-13 


Min. carbon brush length | 13 ne hee 


Setting “a” relay | mt 
Burn-off reserve: — 0:7-1,5 0.7-1. 5 : 


Armature longitudinal sean: mn 0.01-0.3" 0.1-0.3 


Armature braking torque -35--50 . 35-50 ~ 
. Overrunning torque 18525 18- 25; . 
overrunning clutch 


Commutator dimension (new) ‘mm dia. a | 38 


Minimum dimension —_- mm dia. 
on . oa F (8 iovia ps) . 

Brush pressure. ON — 11.5-13 . 

Min. carbon brush length mmf a ee 

Setting “a” relay =: Somm} 8 ae LE, 
_ Burn-off reserve. mms O75 

Armature longitudinal clearance mm}. ss 0.1-0.3-_ 

Armature braking torque’ —* Nem |. .- .35~50 

Overrunning torque . ne 18=25 | 

overrunning clutch ;- 

Commutator amen (new) mm dia: 36 


Minimum dimension _ , ‘mm dia. - 33.5 - 


pags 


= rs 4 ee i 
z (GB 12 V1.5 kW, 1.4/1.5 PS) 
Brush pressure ami . N — 8-9 - : 
Min. carbon brush length mm - 20 
Setting “a” relay omm{ > °316+04 
Burn-offreserve. mm - 09-15. 
Armature longitudinal slearance mm | 0.1-0.3 
Armature braking torque. Ncm 30-55 
Overrunning torque ~ + Nem}. * 18-28 
overrunning clutch — oe he ee Z 
Commutator dimension (new) mm dia. so . 860 - 
“Minimum dimension mm dia. |. . | Bees: ae 
te ae (B12 V1.8 PS) 
\ |... 857... (JB 12 V 2.5 PS) . 
Brush pressure. sl Nan NS te cs 1043 2 
Min. carbon.brush length =. .\ mm\| 215.5 
Setting “a"relay - <  ] omm 
Burn-off reserve - | mm|{\ 102 46 | 
Armature longitudinal clearance mm a 0:1-0.3 eas 
_. Armature braking torque |. Nem] \° — 4.5-6.0 
; Overrunning torque /* Nem \ .  2.0-3.0 
overrunning clutch “toatl A? As re ; 
Commutator dimension (new) mmdia.}. \ °.' 42 


Minimum dimension _mmdia | |. 395 


5.7.2 Diagrams 


a) Starting motor with Se | b) Stating motor without | 
terminal 15a Re. ff ft felinlpalsiS2) | ~ 


for0001356.. . | : _ 
and SBT ei ; ‘only diagram b) applies . - 


5.7.3 0001 212... EB ‘ 
is - ee. 
213. : o. 
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5.7.4 0 001 356... JB 
_ 367... JB 


5.8 

0 001 306... (GE 12 V 1 PS) Ce ae 
307.. (GE 12V13PS) a eee 
308 .. (GE 24 V 1 PS) ; 
312... (GE 12 V 2 PS) 


~ 
‘ 


5.8.1 Mechanical test specifications | me 


.. 306... » 307 .. 

GE12V1PS «1.3 PS 

Brush pressure N| 89 | 69. 
Min. carbon brush length _ mm] 10) | 10 
Setting “a” relay mm | 32.2401 | 330401 

Burn-off reserve ~~ mm 0.9-1.5 


Armature longitudinal clearance mm 0.1-0.3 
Armature braking torque Ncm 30-50 
Overrunning torque - 4 Nem! 13-18 - 26-32 
overrunning clutch hae 
Commutator dimension (new) mm dia. 35.8 
Minimum dimension _- mm dia. 33.5 

- | | ..307019 |. 308. 

| cl GE 24V1Ps 

Brush pressure _N{ 8-9 | “6-9 

_ Min. carbon brush length. mm fe NO a. ee 
Setting “a” relay ; mm 32.2+0.1 
Burn-off reserve “mm 0971.5 ° 


Armature longitudinal clearance mm /|_ 0.1-0.3 0.1-0.3 
Armature braking torque ‘Nem |. 30-50 30-50 


Overrunning torque | Nem yj 26-32 - 13-18 
overrunning clutch . Fe ge ae ; oe 
Commutator dimension (new) mm dia. _ 35.8 


Minimum dimension | mmdia. 33.5 


.. 308 1.. . 3120... ; 
- | GE 12V 2 PS: 


Brush pressure ‘ . N 8-9 


Min. carbon brush length mm{ 10 — |e 10——F 


Setting “a” relay mm £31.6-04 | 
Burn-off reserve mm | °0.7-15 -|° 09-15 | 
Armature longitudinal clearance mm | 0.05-0.3 | 01-03 | 
Armature braking torque 


Overrunning torque. 
overrunning clutch 


Minimum dimension 


J 


5.8.2 Diagrams 


Starting motor with! - as ~ Starting motor without ie 


terminal 15a __ ae ta _ terminal. 1 


ie] 
- 
> 
_— 
Oo 


5.9 
0001310.. GF 


6V0.6 PS — 
» 311. Q03 GF12V 1.0 PS (1:35-kW) 
. 311 042 GF12V 1.1 PS 
.3111.. GF12V1.2 PS 
313... GF12V1.1PS 
314... GF1I2V1.5PS (1.5 kW) 


315... GF12V2.0 PS* (1.9 kW) 


5.9.1 Mechanical test specifications 


-  Brushpressure  *. | N 
Min. carbon brush length mm 
Setting “a” relay mm | 19.0+01 | 
Burn-off reserve mm 

_Armature longitudinal clearance mm 
Armature braking torque « Ncm 
Overrunning torque : Nem 
overrunning clutch . a 
Commutator dimension (new) mm dia. 

Minimum dimension _mm dia. 


z= 


— 
Ww 
o 


' Brush pressure 
: Min. carbon brush tength mm 


Burn-off reserve mm 0.7-1.5, 
Armature longitudinal clearance mm | 0.05-0.3 


D —— 


Armature braking torque Ncm 22-40 
Overrunning torque : Nem, 13-18 | 
overrunning clutch 
Commutator dimension (new) mm dia. 36° 

» Minimum dimension. =~ mmdia. 


4 e 


wn 7 | 


red a 


.. 311 033. 
12V1.1PS | 


115-13 


Setting “a” relay ° mm} 19:°0+01 


4 
“s 
a 


i 


oe. 
| 12V11PS | 12V14PS | 
Brush pressure . N 11.5-13 | 
Min. carbon brushlength == = =omm| 13 Off 18 | 
Setting “a” relay mm 19.0401: | 
Burn-off reserve mm O.7-1.5 |. 
Armature longitudinal clearance mm 0.05-0:2 | - 
Armature braking torque = Nem 18-40 | 
- Overrunning torque . ~~ Nem eae 13-18 jj 
overrunning clutch _ - es 
Commutator dimensign (new) mmdia.{ 36 ‘| . 36 | 
Minimum dimension "mm dia. 335 |. 335 | 
315... | . 
: 12 V1.5 PS 12V2 PS) 
Brush pressure = N 11.5-13 
Min. carbon brush length = | = mm 13° | 
Setting “a” relay mm - | 
Burn-off reserve mm 0.7=1.5 | 
Armature longitudinal clearance mm| 0.05..0.2 | : 
Armature braking torque | Nem 20-55 | 
Overrunning torque. / Nem 14-22] 
overrunning clutch 3 oo eas | 
Commutator dimension (new) mm dia. 36 | 
Minimum dimension '_mm dia. 33.5 | 


Tightening torque of pole epee screws Nm 37 .. 53 


{ 
i 
| 
{ 
I 
i 


i 
J 
i 


: Serle 20 | 


5.9.2 Diagrams 


Starting motor with ane: Starting motor without: _ : oA 
terminal 15a terminal 15a . 


5.9.3 0001 310 .. GF 


Stites 


5.9.4 0001 314... GE 


> 
a , 
{ 


: . 
0 \) > 
AT ha |= = 
et 
‘ 4 
¢ ; 
3 
£ 


5.9.5 0 001 315 .. GE 


5.10 / 
0 001 354... 
-. 355 .. 
-. 356... 
. 359 .. 
-- 364 .. 
.. 365 .. 


<<<< 


(JD 1 PS; 3 kW) or cen, 
(JD 24V5 PS; 4.8 kW) woh was 
(ID12V5 PS: 3.tkW) 


5.10.1 Mechanical test cosiacnn i :° - 

| 384031 | 355. 
Brush pressure ON 7000-1300 [4000-1300 1000-1300 
Min. carbon brush length = mm ae eee / 15.5 


Setting “a” relay 
Burn-off reserve 


mm SEO5 02] 50-02 [340202 
1.02.0 


-< Armature longitudinal OA “03 : /| OA- ~0,3. 
clearance mm aie 
Armature braking torque. Nem | 45-75. 45- 75) 45-75 | 


Overrunning torque © 
overrunning clutch 


-Commutator dimension 


mm dia. 
_(new) e, 


Minimum dimension mm dia. Pa 
: .. 855 003)". 358 | 

Brush pressure, N i 00-00 1000-1300 

Min. carbon brushlength = mm 15.5 


Setting™a” relay . 
Burn-off reserve 


Armature:longitudinal 
clearance 


Armature braking torque 


mm 350402 52:7 +0.2 
mm | 1.0-2.0 | 1:0-2.0 - 


mm | 01-03. | 01-03 


- Ne | 45-60 | '60-80.- 


Overrunning tose 20-30 oe -32 % 
overrunning 2 vn 


Commuta m dia. ) 


(new) 
Minimug 


ér dimension 


mm dia. fio aa et 


{ 


fi dimension mmdia. | 


395 


Nem | 26- 32 oe 26-32 


39.5 


¢ 


Brush pressure N 

Min. carbon brush length, §=mm 

. Setting “a” relay _ mm 
Burn-off'reserve mm 


Armature longitudinal | 
clearance | ’ 


”- Armature braking torque 


Overrunning torque” 
overrunning clutch © 


Commutator.dimension 
(new) 


Minimum dimension. 


Ncm 
mm dia. 


mm dia. 


‘5 
Brush pressure 


_ Min. carbon brush length. 
Setting “a” relay - 
Burn-off reserve 


Armature longitudinal 
clearance a 


Armature braking torque 


e 
Overrunning torque 
overrunning clutch 


Commutator dimension mm dia. 
(new) 


Minimum dimension 


Ncm 


mm dia. 


J a 2 & 


359. | .. 360... 
: (iD 24> 
| 4 PS) 


as of 11.75 
. 3800-4000 
_ 15.6 
07413 
-0.3 0.1-0:3 ° 


"80-120 | 45-75 | 4.55.” 
~ ol 542 

40-55 | 4.55 

45.75 
42 


“42. [ 42 


395. | 395 | 305 
364. | .. 365. ; 
(D24vV | WD12vV 4, 
SPS) | 5PS) . 

2800 .. 3800/2800... 3800 

= fasofi11475 | 

{| 155 | 155 

0.7..1.3 


01.04 [01.04 ” 


45.7.5 [> 5.12 
45.75 | 45.75 


Tightening torque of pole shoe screws (all J starting motors) ope 


= Nm 37 .. 53 


iy 24 


PR AGREES EL sac « Loa 


W-001/103 | 


‘ i phe ho aa rar ee 


ae 
7 


oP 


t 
e 


: es a 
ae ne 
Seber 8S onty13 


AS 


SARs 


oe ens 
02 Vga 


5.11 
0 001 362... (JF 12 V2.5 PS). 
363 .. (JF*24 V 2.5.PS) 
rn 366". pees) 


Taare GEE ALCORN 


5.11.1 Méchanical test specifications . 


2 
Pa 


. 362 025 
Brush pressure!) 


as of\date of manufacture 
621° (1.76) 


Min. carbon brush | seng” 

Burn-off reserve . a. 

Armature longitudinal clearance. 
_ Armature braking torque 


« Overrunning torque’ ~ . 
overrunning clutch!) 


Commutator dimension (new) min dia. = 
Minimum dimension _— mmdia} 39.5. 
.. 362 034 | 


Asush pressure!) a ow NY 12. 255 
as of date of manufacture. NN] 24: 
7621 (1.76) ee 


Min. carbon brush length” mm IAS5. 3 
Burn-off reserve sit Oa 4 f i* ene OT a ABs 
Armature longitudinal clearance mm‘|: 0.1. 0. 3 
Armature braking torque 


Overrunning torque 
overrunnirfg clutch’). 


. Commutator dimension (new) mm dia. soe a 4207 = | 
Minimum dimension ‘ mmdia. | 395 ee 


Tightening torque of pole shoe Screws for au J starting motors. 
Nm 37.. 53 


~ 


Se 
') in the case of tubular carbon brush oders: an 
minimum length 8. 5 mm, brush pressiire cannot be measured. » 


. 367. 
Brush pressure!) ie ne - Me 
as of date of manufacture ee ‘- 
621 (1.76) ee ea - 
Min. carbon brush length!) mm] 155 | 85 ~ 
_ Burn-off reserve vs lee mm OO 43. 
_ Armature longitudinal clearance | mm . | 0.05 ..0.45 | 
Armature braking torque 05..12 | 
Overrunning torque. ee oe 0.35 .. 0.65 
overrunning clutch!) : raed \ vee 
Commutator dimension (new). mm dia.. 45 
Minimum dimension. | | mmdia. 42.5 
. eo. . 368. ’ 
Brush_pressure?) - Hes NYS - ‘ 
as of date of manufacture NI. ~ 
621 (1.76) va x. o 
Min. carbon brush length : mm 985 0 5 - 
Burn-off reserve mm | 0.7.:1.3 
_ Armature longitudinal clearance mm 0.05 ..0.4 — 
Armature braking torque Nm | 0.5.1.2... 
Overrunning torque. Nm | 0.35..0.65 _ 
overrunning clutch!) : 
Commutator dimension (new) mmdia.| °-45 |. 
Minimum dimension ommdia.| .425 ~ 
olening torque of pole shoe screws for a startirrg motors =. °° 
m 37 ..53 ; . . ce 
) in the case of tubular carbon brush nolderes Be ee, a 


minimum length 8. s™mm, brush pressure cannot see measured. 


i] 


3 


- 2  -  - - 


“Oo 


~ 


te 


ve 


a 


5.11.2 Diagram 


N GS teadtenaes idtvehernad aera 


C 


o 


5.11.3 0001 3620... 
0.001 363 101. 


W-004/108 
Seite 3} 


2 


5.11.4 0 001 366 038 JF 


2 


6. Further technical documents 


KH/VDT EE .. 
VDT-WJA 021/2 
VDT-WJA 021/3 _ 
VDT-W-001/100 


VDT-WPE 510/2 

- VDT-WPE 510/207 
VDT-WPE 510/2-11 
VOT-V 1/2 


VDT-WPE 712/1 
VDT-WPE 712/1-1° 


Service part microfiches 


Installation of self-lubricating bushings 
Replacement of excitation windings 


Repair instructions for submersibl 
starting motors tree ae 
Test instructions for starting moto 
Test specifications for starting:mo 


Test specifications (diagrams) 
Sales catalogue a5 _ 


(containing greases and Oils). - 
Test instructions for relays 
Test specifications for relays — 


-) ° 


e 


pai | 
tors. 


Nur tum internen Gebreuch. Weitergede on Oritte nicht gestatier. 
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By “VD T-BME 512/99 B. 
0001 359.. - ID(R)12V4PS | | 
0.001 360.. - ID (R) 24V 4PS Bo aes, My OE OOS = 
0001 365.. - ID (R)12V 5PS =; Edition 1.1975 
0001-364... - ID (R) 24V 5PS a te Translation of German | 


Modification of starting motor drives 2 006 209 4.. edition of 20.12.1974 
Destroy edition of 11.74. 


To improve the aati process of ID 4 and ID 5 PS starting motors, the position of the: . 

” spiral spline in the driver of the 6-roller overrunning clutch drive 2 006 209 4.. will be 
changed os from October/November 1974 (date of manufacture 430 and i: (Fig. 1). 
The Part Number of the starter’drive remains unchanged. : 
For this reason, 5-roller overrunning clutch drives 2 006 209 3. _ are not in all cases inter- e 
changeable with 6- roller clutch drives 2 006 209 4.. a Re! f 


2 


Position of 
spiral spline. 


AD4 PS starting motors with shunt field-haye been fitted with long, spiral spline 65 mm) 


_ armatures since the end of 1972. - a wie 


f 


Old model * New model es 


~ 2.004 004 06h. 2 004 004 112. (12 V) 
062 | 2 004 004 111 (24 V) 


Similarly ID 5 PS starting motors have been fitted with long, pial spline (55 mm). armatures 
since the end of 1973. ihe part number | remains unaltered thereby. 


Geechattabereich KH. Kundenaenst. 
© by Robert Bosch GmbH. 0-7 Stuttgart 1. Postisch 50 Printed in the Feders) Republic of Germany 
© Impreme en Republique Federale a Allemagne par Robert Bosch Gro 


we f 


? 


The ID 4 PS starting motors without shuntffield have always been equipped with armatures. 
with a 55 mm long spiral spline (fig. 1). these cases, the 5-roller:overrunning clutch 
drive 2 006 209 3.., the modified 6-rollertclutch dye and, as for as it still exists, ‘the 
old 6-roller clutch drive can be. used. j 

In future, Gaahares with short il splines (42 my ealy con be mounted together. with. 
the 5-roller overrunning clutch drive 2 006 209 3.. Les @ & 


To avoid errors, after each repair the disence between pinjon (as rest position) and — 
ring should be checked (fig. 2). It should be 18 + 1.5 mm. 


“ 


In case of inquiry, please contact your authorized representative. 


ROBERT BOSCH GMBH © 
'. Geschiftsbereich K 1 
Abteilung VAK6 


Only for use mihin the Bosch organization Not to be communicated to any third perty 


Conversion from the S-roller-type tothe _ 00 
6-roller-type starting-motor drive with — v0T-|-001/1038 


short spiral spline on the armature Supp d 


shaft ( 2 mm) in starting moto aan ’ Destroy edition 2.19761"! J 


0001.359..-JD12V3 kW 
360. -+JD 24V4kW. 
365..-JD 12 V 3.7 kW 
364..-JD 24 V 4.6 and 4.8 kw 


From date of manufacture 725 (May 1977) on, only the 6-roller-type drives 2 006 209 34)... 
349 are available instead of the 5-roller-type drives 2 006 209 301...309 (the two drives are’ 
interchangeable). oN ; tae: “ 


o 
y 


oat 


The new drives are.designed for those types of starting motor whose spiral spline on the armo-- 
ture shaft is 42 mm long.” , 


ie wh f a 
/ 7 5 

/ 
old Boe new : : 


S-roller-type drive __/6-roller-type drive Jans 
2006209301). => 2006209344 


9026 0 eg 
303° | 
304 
305 
~ 306 
307 
308 
309 


If the spiral spline of the armature shaft is 55 mm long, only the drives 2 006 209 4.. can be 


fitted . Bo a 


“f i 


Please observe.also the technical bulletin VDT=1-061/103 B when repairing starting motors . 1 


° 


Geechattebereich KH Kundendienat”KIz-Ausrustung 
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: z) 3 
STARTER O 00) 359 .. . a 00 
“Q 0Ot 360 ..: : VDT-1-001/103-En 
O 001 364 0. : \ Supp! . 2. 
0 001 364 1. =| : j - 10.1978 | 
0 00) 365 .. JD 12 V3.7 kW a, 


Cross-reference of starting-motor drives — 
5) * 


Summary ; eo den 
In our technical bulletins VDT-BME 512/99 ‘and VDT- “001, sel 1 we gave nothce 
of drive changes for JD starters. SP ee 
This cross-reference has now been brought up to ae 
e 

| a ane \ 
former design vy) ; ~ new detign Sea Pt 
5 roller drive | 6 roller drive 6 roller\drive | 6 roller. drive with 

retainer design with cover sleeve | cover sleeve (Tech. 


Bulletin: in VT F001 103. oe 


Cross-reference: 


2 ® % : : 
Remarks: ~ a | 


» med 
1)” Former 5 roller and 6 roller drives with ‘einer ore nd longer delivered. 


2) For drive 2 006 209 446 the design ; - 436 oo also b used. 


3) 6 roller drives 2 006 209 341 ... 349 must be used for repair work: on starters, in. 
men the spiral spline*on the armature shaft is only 42 \mm long. 


Geschaftsbersich KH. Kuncendienal. Ktz-Ausrdatung 
€ by Robert Bosch Gmon. 0-7 Stuttgart 1, Posttach 30. Printed 1 ne Federa! Repudiic ot Germany 
Imprime en Republique Fedarele d Allemagne per Robert Bosch : 


Nur tum internen Gebjeuen. Westergade on Onitte nicht gestettet 


AL 


i ; VDT-BME 512/100 B “00 


0 001 359 .. - JD (R)12 V4 PS 7 
a BSE ose 
0 00) 365 .. - JD (R)12 V5 PS Translarion of Garman 


0 001 364 .. - JD (R) 24 V5 PS | edition of vy 1974 


Breakdown of starting motors 


SAS es 


A 


“In individual cases there has recently been trouble with the above-listed ‘starting motors, 
because the carbon brushes have jammed against their incorrectly positioned pigtails(shunts) 
and could not slide any further in their guides. : ee, 

| : : | 

This effiition causes the commutator to become unsoldered during lengthy operation and 

the insulation of the joining bar from the excitation winding burns on one side. 

/ : pee a 
As a remedy the position of the pigtails has been changed as follows, as from FD 431 


(November 1974): / : ge . fe. ; 


j 
KL 


troublesome positioning of pigtails 


rn 


Gesch&ttadererch KH Kundengienst F ae 
© by Robert Bosch Gb, O-7 Stuttgart 1, Postfach SO Printed ip the Federal Republic of Germany 
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é 


operationally safe positioning of pigtails 
" (introduced as.from FD 431)” 
ce 
We would request that you pay careful attention to this when repairing starting motors 
JO 4,...5 PS. en , ae aaa: 


? 
In case of inquiry, please contact your authorized representative. * \ a 


. 
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Various Modifications to Starting Motors. 00 
0001 358 201,'202 - JD 12 V 2.5 kW (3. 3-HP) | VDT-I-001/117 B” 
0001 359.. 9. 1976 
0001 360.. ; ; 
0001 3641. 

0001 365.. 


In conjunction with our continuing development program, the following modifications bevel — 
made in the’starting motors eluted above. 


1, Starting with FD 624, starting motors 


0 001 364 100, 101, - 102, .. 103 and 
0 001 365 004, ..005 


have been fitted with the MIO pole-shoe screw, Part No. 2910 55] 2, instéod of 
the M8 pole-shoe screw, 2.910 559.240, anee previously. Tse. on ae 


Modifications in armatures and commutator end shields = 

—_—_— een ee Of 
Starting with FD 627, the following changes have been made in the armatures Gnd 
commutator end shields in the stenting motors listed above: j 


& 
the insulating washer or brake disc 2 000 112 006 (microfiche Items 35 ond 4 36), 


and * | o oo 
Jf anes : f. 


the ioe ais or brake plate 2 000 147 004 (microfiche Items 35 and 36), as well. 


as 


. 


~ the thrust ring at the commutotor are eliminated. 


Instead of these ports, the shoulder on the commutator has been extended 4.2 mm ond: 
the thrust surface on the conimutator end shield has also been extended (towards. the 
commutator) by an amount coresponetng 12 to the thickness of the support disc (I, 8 mm) 
(see drawing). 


hattaberech KH Kundendenst Kiz-Ausruatung 
she Roden Bosch Gmor. 0-7 Stungen 1. Postiach 50 Prnied m the Feagral Republic of Garmeny 
Imonme en Reoubbaue recerats 6 Avemagne par Aoben Bosch Gmbtt 


o 


Support disc 
Insulating washer Previous 
: design 
7 Thrust ring 


Commutator end 
shield extended 


a A 


New 
_ Commutator “| design 
~~ shoulder extended 


Shoulder 


is 


Gs 
Y 


LLL 


y te 


+. 


In the following types e starting motors the armature and the commutator end shield hive 
been modified, but the same Part Ne have been retained. 


For starting motor type Design. Armature .  Commutator end shield 
0 001.. 2.004. 2005. 
358 2.. JD 12V 2.5kW (3.3 HP) nornial design po 069 854 053 

“J359.. JD 12V 3kW(4HP) normal design 97 12 053 


359.. JDIZ3kW(4HP) _ heot- and oil- 104. —~O« 085. 
. protected , exe 


369... JDI2V3kW(4HP) — oil-protected 053 
JD 12V 3 kW (4 HP) pinion track on ae 053 


> armature axle 


ra 


. not hardened 
JD 24V 4kW (4 HP) — normal design 
JD 24V 4 kW (4 HP) ~ oil-protected 


JD 24V 4kW (4 HP). insulated. 
= terminal 31 


JD-12V 3.7°W (5 HP) normal design 
. JD'24V 4.8 kW (5 HP) normal design 


1. 004/997 8 


The following points should be noted during repair work 


@ |f the previous armature is used mith a new commutator end shield, the support 
disc is eliminated. 
hy rad 
@ If a new armature is used with the previous commutator end shield, the insulating” 
washer is eliminated. ; ; 


@ If a new armature is used with a new commutator end shield, the insulating washer 
and the support disc are eliminated: 


In case of inquiry, please contact your authorized representative. - 


. 
. 
we ad ' 


Onty tor use within the Bosch organization. Not to Be communicsied to eny third perty. 
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0 001 359 116- JD (R) 12V 3 kW | a .  WDT-1-001/1003B 
Starting motor for BLMC 6-cylinder direct “ 7.1976 


injection diese! engine a iia 5.61 104 kw a2 HP) , 


c 


EFAL 90.., EFAL 140.., 


Clamping possibility on the starting-motor test benches 
EFAW we 


| 
ie 
| 
| 


In order to clamp the above-mentioned starting motor on a test bench, 2 bdditional threaded 
M 12 holes must be drilled in clamping flange 1 685 720 184.0n theiline pf itnaginary 


circle diameter 146 + 1 mm as shown on the diagram. 4 
7 ace _ 


M 12 threaded holes to 
be drilled in addition 


Clamping flange, register dia. 102 mm - — 
Part Number 1 685 720 184 ‘ 


“a” 


che ich MH Kundendenst Ktz-Ausustung e 
fale Rear Bosch GmbH. 0-7 Stutigert 1 Postlach $O Printed in the Federal Repybiic of Germany 
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0 001 362 001 to .. 012 and .. O18- _ : t., VOT-8 E 512/97 B 00 
IF (R) 12 V 2,5-PS and 0 001 363 001 =. ; . - s@VDT-1-001/100>. 
IF (R) 24V 2,5PS - ; Edition 9.1974 
New excitation winding for XQ Translation of German — 
starting motors : \ oe See Glare 

, Fd i 
For.the-starting motors 0 001 362 oor to .. O12 ond .. 018, as well as 0-001 363 001, 


parts set with a new excitation winding ond with 4 pete shoes is now eee clack: : 
ment, i 


Starting motor , j Parts set 
0 001 362 001 to .. 012, 2 007 010 039 
-- O18 comprising- 


_ Lexcitation winding 2 004 114 182 . 
4 pole shoes 2 002 320 092 


0 001 363 001 y ote 2 007 010 040 


comprising 

| excitation winding 2004114185 

4 pole shoes 2 002 320 092 
As from October/November 1974, the new / starting motors will be: fitted with excitation 
winding 2 004 114 182 or ++ 185 as original equipment. 


\ 


In case of inquiry, please contact your authorized representative, 


ROBERT BOSCH GMBH 
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MODIFICATION TO THE ARMATURE SHAFT : VDT-1-001/126 En 


Starting motor from 0 001 362 034 (JF 12 
Starting motor 0 001 363 103 ne 24 
Starting motor 0 001 366... (JF 12 


6.1980 
4 i ow 
Replaces /Ed.1.1980 


/ 


t 


From the date of esdactaer January/February 1979 (FD 921/922) the armature 
shaft on the following armatures has been strengthened. 


004 004 074 - 
004 004 075 
004 004 076 
004 004 077 
004 004 078 ; _ | 3 
004 004 117 pn fog 


Due to the strengthening of the armature shaft the diameter of the commutator _ 
increases from 42 to 45 mm. 


a 


Armatures with a commutator diameter of 45 mm can also be ised with starting 
motors before FD 921/922. janes repair work is carried out, however, the . 
minimum diameter must not'be less than 42.5 mm. 


When repair work is carried out on suaneing n@tors 0 001 362 a 
0 001 363 . o, 
0 001 366 . 
which were manufactured before FD 921/922, the commutators of the armatures - 
must be checked for any open-circuiting ‘between the commutator laminations and 
the armature winding. Faulty armatures must be exchanged. The emmerure must be 
’ paid for when the guarantee period has expired. 


If, after the appearance of this technical bulletin, Senting motors fail due 
to commutator damage, then Bosthare not liable for any costs when the starting 
motors are repaired by a Bosch agent. 


7- 


an) 
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CHANGING CARBON BRUSHES | ae . VOT-1-001/127 En 


in starting motors with tubular brush holders. aor. - 7.1980 
0 001 362 034 from JF 12V 2.0 kW, 2.4 kW , 


363. 


- 366. 
- 367... 
- 368 .. 


JF 24V 3.2 kW. 
JF 12V 1.9 kW 
JF 12V 3.0 kW, 
OF 24V 4.0 kW. 


In starting motors 


0 001 362 ..) | a, / 
0 001 363 .. gwith tubular brush holders 
0 001 366... : : 


the: fastening parts for the carvon brushes (excitation winding, brush O. ah 
have been modified in the series production since the beginning of 1980 

replacement carbon brushes can be screwed on again (see also Technical Bull 
VOT~1-001/116, section 4). At the same time al] carbon brushes have. been. f 
with reinforced connecting pigtails (shunts). 


on have been stipulated for repair work: 


2 007 014 062 for seateing ‘motor 0 001 367 .. 
. 063 for starting motor 0 001 368 .. 

-. 068 for starting motor 0 001 362 ..,; 
.: 069 for starting motor 0 001 363 . 


For starting motors delivered before the start of 1980 carbon Brushes witho 


pigtails are still available 


‘ 
\ 


) 


2 007 014 057 for starting motor 0 001 362 ++» 366.4 
. 058 0s starting motor 0 001 363 . 


brushes and which also retain these, are now being fitted With tubular brus 
holders. The part ‘numbers of the starting motors are thereby changed from: 


. 0 001 359 .. to 0 001 367 .. and 
0 001 360 .. to 0 001 368 . 


“ 
7 
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4 
Note on repairs: __ Bo oor < 


In the series production the connecting pigtails of the carbon brushes are 
welded onto the joining bar of the excitation winding or on the brush holder. 
(Figs. 1 and 2). Pos ee. ts woe ey coh i 
When changing carbon bryshes the connecting pigtails of the carbon brushes 

are cut off at the point where they are welded and the replacement carbon 
brushes are screwed on as shown in: Figs. 3 and 4. Care should be taken to. see 
that the electric terminals are in the right position, so that they cannot 

be twisted (see arrpw). : aa: * 


/ “ir . 


. 


Fig. 1 - Excitation winding Brush holder 


welded pigtail '§ © So 41 welded pigtail os 
: ! “ ; . 


Fig. 3 -, Excitation winding Fig. 4 - Brush holder Sy 
“screwed pigtail screwed pigtail 
1 positive carbon brush, . _ 1 negative carbon brush, 
Zred ‘insulation tube : 3. © blye insulation tube 
a 5 ~ ENO 
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New solenoid dwiteh 

Installation Peasures 

For the changeover to solenoid switch 0 331 402.. as.a 
replacement for the earlier version 0 331 401 .. a. 
spacer ring Js provided for axial compensation. 


the neck of fhe drive-end-bearing housing, there are 2 
threaded holés 4n the spacer ring for, these screws. The 
spacer ring,/tn turn, is already fastened to the : 
replacement Solenoid »switch by 3 fillister-head screws. 


If the old ‘pear “switch was mounted by 2 screws on 


If the sole os switch-As. fastened to the . a 
drive-end- -hearing housing with 3 screws, the spacer ring: 
1s not screwed onto the replacement solenoid switch, but 
the likewise enclosed 3 longer fastening screws are : 
passed through the 3 holes in the spacer ring. In this 
case, the /intermediate ring is clamped: inbetween when 
mounting Fhe’ solenoid qwitena: is s 

In some dace’ versions of starting motor, it 4s 

possible/ when mounting the new solenoid switch, for the 
flanging’ on its housing to be in contact with: the 

termi al/ Tead- through stud of the field winding (short 
“ye \. ' : 


; ° 


| 
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In this case, it is necessary to rework the stud (see; 
picture). ‘The air gap between solenoid switch and 
. terminal stue should beat least } 4 im, 


' The arehinad point on the stud should be covered with 
paint or varnish. 
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0 001 362.. Se terry ar CE 
0.001 363.. JF (R) 24 V 3.0 kW (2.5 HP) Arable 
0.001 3631.. - JF (R) 24V 3.2 kW (2.8 HP) - ees 
Release ond repcite oF JF starting motors 


SUMMARY 


1. Introduction and features of the new JF starting motors:, 


2. Be rerecielaceneé of old/new JF starting motorsand drive 
f / end shields. : ° 
N 


3! Repair of old JF starting motors with gray cast iron drive 
end shield. : 


JA, Chionging carbon brushes, in new JF starting motors. 


La | Introduction and features of the new iF sorting motors. 


‘ 


New einesdeiels ed JF storing motors have been sonutecioree since FD 621 (Jan 76). 
. It is intended that the transition be completed by the end of 1976. ° 


Féatures of the new JF starting wotors.. ei 


o 


@ 6-roller overrunning clutch with locating ring. : 


1 


e Overrunning clutch stop at the spiral spline runout with shortened spiral spline. 


e ‘Mechanical armature brake with helical spring (between Idrhinated armature core and 
intermediate bearing) has been omitted; instead the brush pressure has been increased to 
.24.N (2448 p) and a closed- -type brush Kolder with peligalepnng has been introduced, 


@ The commutator touches the brush plate withitsprojecting collar, this means that the shims 


con be omitted. a ree 


@ The pilot for the solenold switch is omitted. 


@ The armature end ploy is no longer set internally, but at the commutator end shield. 


@ The sealing rubber on the exciter field connection is. sprayed onto the lead and the 
gray~cast~iron drive end'shield is sealed on the curved solenoid switch surround. With 
aluminum pressure die cast end shields the curved surround remains open, but here the 
seouing rubber has been improved. 


~ 
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Improved sealing rubber Pilot for solenoid 
switch omitted 


Drive end shield of pressure 
die cast aluminum 


Overrunning clutch stop Sealing rubber sprayed 
on armature shoft :s 
. R P Closed-type 
Pe ; brush holder 
6-roller over- 5 


running clutch - Commutator touches 


brush plate with 
projecting collar 


Closed (gray cast iron) 
drive.end shield’ | | 


Fig. 2 New type of starting motor with closed gray cast iron drive end shield 


2. Cross-reference . R a5 
—_—_— / _ & 
. r) 


_ The starting motors listed here are being replaced by the new models; most of the drive 
:+~end shields have been given new part numbers. C 


¢ 


eee Eva etos foo en gh Sato fe : é ; oe 
‘new drive end shields can be used for the old types of starting motor provided thot = L. 25 


oint 3 is observed. 
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Starting motor models , Se Crive end shield nN Moterial a at: 
old new © old ee 
= 


0 001 362 006 0001 362 045 2,005 824 468 2.005824 820 


. 053% \ 457 
+2 006 209 472 
0 001 362 049 


_ 054 
+2 006 209 475 © 


041 


Gray cast iron C 
Gray cast iron. 


z q 
Gray cast iron 

os is ms Nee cast iron 

+2 006 209 = ‘e . , ae 


t\ 


y \ 


“3 - 
eae ncaa iron 
Gray cast iron . 


Grdy cast iron - 
Gray cast iron ~ 
Gray cast iron . : 
‘. Gray cost iron 
Die casting z rae 
Die casting C. 
Gray cast iron 
811 _ Gray cast iron 
053... 457 ‘Gray east iron 
0 001 363 0.001 363 105 | still open 
no replacement as yet a oe - 
363 105 636 Grey Gait tron 
362 045 on Gray cast iron 


{ 4 2 ‘ : ‘ 
Note: * In addition, fit the gears included in delivery in the starting motor. ; 
; & New drive end shields are intended for solenoid switches 0 331 402.. without inter- C 


ee. mediate disc (see Technical Bulletin BME 512/95 B (8.73).—_ 


C 


3. Repair of old-type starting moto?’ 


0 001 362 006 and . .008 é 
0 001 362 013 up to...033 ~ 

0 001 363 001 

0 001 363 101, ..102 

In the new-type starting motors the drive end shield (made of gray cast iron) is no 
longer located respective to the stator frame by means of the sealing rubber and the 
support plate, but by means of a locating hed 


If when repairing old-type storting ator a new drive end:shield Gee. cost iron, 
closed design) is required, observe the following « , 


On account of the drive end shield conversion, the 17.5 mm locating groove, in the 
stator frame, for the rubber seal (Fig. 3) has been replaced by a 3.5 mm wide locating’ 
lug (Fig. 4). At the same time the drive end shield has been provided with 0 3.5 mm > 
wide locating groove. 


groov 


Fig. 3 Groove 17.5 mm —_ ig. Locatifig lug 3.5 mm 
(old type) ad (new type) 


If a new drive end shield with locating graove (3.5 mm wide) has been supplied for an _ 
old-type starting motor with stator Frame locating groove (17.5 mm wide), then the drive 
end shield cannot be located respective to the stator frame. In such a cose the drive end’ 
shield must be correctly aligned with the stator frame by using the stay bol ts between the | 
exciter windings. The stay bolts must not come into contact with the exciter windings. 

If a new drive end shield (with locating groove) is paired with an old-type stator frame 
(17,5 mm wide groove), then the open slot (Fig. 5) must be sealed off during starting 
motor assembly with seal ing-putty pemey’ VS ions Kk-5 97 ok 002 or with 

Kk 68 V1 - 5 703 210 150. 


Seal off slot 


rofl: . Drive ed shield (gray cast iron) closed _ 
. {EF Rf a 22ST EME ict me S op ees 


seligee tgs ee 
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When repairing starting motors with Sloman ca drive end shield no porticular points. 
have to be observed. ee wi 


; Changing the carbon brushes in the new JF starting motors 


¥ . e. . r 
A closed-type brusf holder hos been introduced J inthe, new starting motors. 


Although the carbon brushes have been shortened by 7 mm, their useful life remains the: 
same as before thanks to better guide slots and higher brush pressure. ; 
As mentioned above, instead of the compression spring previously used for the brush spring, 
a helical compression spring has: now taken its place. The brush holders are closed at the 
rear with 4 holding tabs, on which the brush spring (see Fig. 6) is supported: 

If the brushes have to be changed, or the starting motor has to be eeccited: the. holding 
tabs on the brush Holder: must. be bent out, so ne ane brush spring « can be removed, - 


When assembling the starting motor nite holding” tbs for the brush spring must be bent Bock! 
into the 30° position in accordance with Fig. 6.,In order that the brush holder is not i 
pushed out of shape when the holding tabs are being bent, assembly tool KDAL 5030 should 
be used (Fig. 7). Assembly tool KDAL 5030 will be available shortly. 


Fig. 6 Holding tabs in closed position Fig. 7 Bending the holding tabs with the aid Of 
; : iy X the special tool. 


For the new type of starting motor the carbon brush sets 


, : 2 007 014 057 for 12 V and 
_ 2007 014 058 for 24V 
without pigtails (shunts) have been specified. If it should be necessary to ateRanae the brushes, : 
this should be carried out as detailed in Technical Bulletin VDF-BME 512/94 B (12.72). tt 
isfimportont that no soldering: tin remain on the carbon brush,. otherwise the brush il stick. 
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“Replacement of the starting-motor drive 
2006 209 by 2 006 209 331 re aor 
On repaired starting motors fitted with the new starting-motor ee tye 
drive 2 006 209 331 it can occur in individual cases that the drive 
jams on the armature shaft when in the retracted position. This is * 
caused by the pinion damaging the 45°. drive stop on the armature=. 
shaft at the beginning of the helical: spline. ,. : 
For this reason it is necessary wheR?repairing this type of starting 
motor, that the drive stop on the varmature shaft (see Figure) is 
checked and repaired if necessary. An oilstone is to be used. The | 
drive stop is NOT to be turned down otherwise the case hardening is 
damaged. 4 a aa ieee ou = 
: Drive stop eee a 
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Only for use within the Bosch organzetion. Not to be communicated to eny third perty. . . f 3’ 


LOCATION OF THE DRIVE END SHIELD on the a VOT-1-001/129 En 
STATOR FRAME | oe | 10.1980 
. : P : | | 

Starting motor 0 001 367 ... (JF 12V,3kH) 
| 0 001 368 ... (JF 24V 4kH) 


t 


$ 


oe 
A 

As from May 1980 (Fo 045), the locating -lug:in the statér frame -and the Testing 
hole in the drive end shield at the 106mm diameter pilot have, een omitted on the 
abover mentioned Starting motors. - Bg 4 , 


"When repairing these start ing motors, the following points must be observed: 


If a new drive end shield without locating hole is to be fitted to an old-type 
starting motor, the locating nose is to be removed from the stator frame. 
When assembling, the studs are not to contact the excitation windings. 
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0 001 401 060 - KG (R) 12 V 4 HP ee : YD T=1<001/109 B 

0 001 402 079 - KG (R) 24.V. 4 HP g Ge CEI ee Foe 
e go oe et GRestranslation of German - 

Alteration to pinion in starting motors for Volvo-Penta engines * edition of 27.8.1975 


Hyde Fy vn 
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As from November 1975 (FD 531), pinion 2 006 380 410i is being replaced By the special pinicar 


2006 380 419. fa “eS 
The new Spinnenet is case-hardened and its spindle, Kava chrome-plated. 


; The starting motor designation will not be Sahenoed: although for a transition period’ ihe stor- 
“ting motors will be denoted with an "H" behind the "FD", and to avoid confusion the pinion 
teeth will have a groove on the tip Aiameter: 

This iterates has been made necessary by severe pinion wear on the end face side asa siest 
of too hard a ring gear, as well as by some cases of drive spindle corrosion. 
If the ienhing motors mentioned are handed in ‘for seat ‘they shauld ibe fitted with the new § 7 ae 
pinion 2 006 380 419, against payment. These can be. supplied through the usual channels as 6), : 


from November 1975. 


In case of inquiry, please contact your authorized representative. ° 


" ROBERT BOSCH GMBH 
Geschiaftsbereich K ] 
“Abteilung VAK 6 
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" Special Warranty | ee 00. 
for old multiplate clutch 2 006 401 ‘904 NDT-1-001/121 B 
in KG epee motors : og ce 211.1977 


Due to. continued high demand, since August 1977 the old clutch 2 006°401 904 is again 
ae % addition to the new, considerably improved multiplate clutch 2 006 401 908 
518. 


Ef jashallation of the new clutch is also possible in Raider KG starting motors ofter modification 
of the armature and should preferably be carried out. Pes 


Conversion is described in detail in Technical Bulletin VOT- BME 511/42 8; ‘Sesienan 1, 
_ 20nd 3. 


’ 


For the following vehicles and starting motors installation of the new clitch | is 2 afl mtindoton 
1, Mercedes-Benz vehicles LP 608 and 808 with engine OM 314. : 

2. All buses and city vehicles subject to frequent starting. — ee 

3, Starting motors 0 001 401 066and..402 081, i" 


In the cose of other vehicl&. aha: sorting, meters the uccishon: at its own discretion and ot 
the express wish of the customer, can instal the old clutch, Aor which however the 
-warranty no longer applies. 
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Warranty ae on | 

For the clutch 2 006 401 904 no warranty can be given for duration ah use. The;warranty: 
applies only to manufacturing and material defects which come to light ot the time of 
installation (warranty type no. 8, storage goods). Clutches with date of manufacture 727 * 
onwards which give cause for complaint should be sent together with the usual warranty 4 
papers, to the authorized representatjve abroad. You will. be recharged, for clutches for which 


we made warranty poyment but leh were not sent in to us. tia ee Ae, 
\ v) * 


Before installing clutch 2 006 401 904 please inform the ‘customer expressly about this worran- 
ty ond note this on the repoir bill. If the customer is not informed and there is no indication 
on the bill,, you yourselts are liable to the customer for orrenty. 
y . ae | a 
7 : 4 
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After-sales Service Instructions 


00 
VOT-W- -001(302 B.. 


supersedes VI Vor- WJE ae 


Starting motors : 


000140..-KG 
~ 900150..- QD 


BOSCH After- sales s Service 
Automo 
Eauioment: 


Contents ae Ae ong soiree and tools 


Page ma : ae squipment 


1. Test equipment and tools ne 


2. Dismantling “ BG panel EFAW81.. 0.681 169. 
Ui ‘ , i 
i" Transformer Panel EFAW 82.. 0681 169.. 


nae : z Intertarn short-circuit - ° . 
4. Examination and. repairs _ tester EFAW 90.. 0 681 169.. 
5. Assembly Sr * 


: EFAW95.. 0681 169.. - 
6. Testing : Goil testing rhe EFAW97.. . 0681 169022 
7. Circuit diagrams ' Torquemeter “ KDAL 5485 


a Luitiealion-chan | 0.15 ...0.8Nm Bs eae (0681 400 001) 
9. Technical data ; : Torquemeter commercially available 


1.0...25Nm (EFAL'S4 0.681 400 003) 
10. Technical documentation . Torquemeter ’ DAL 5476 ~~ Po oy 
33 ... 300 Nm “SS (EF 2368 B 0 mows 


or . o. : 
Torque wrench “ commercially available 


Spring scale 0 ...20N - KDAW 9992 
9°: (EF 1244A 0681 400 005) 


"Spring scale 0.: SON KDAW 9993 
’ (EF 12448. 0681 400.006) 


Spring's scale 0... 760 N cammnefclally available © 
- (EF 5206 1 681 130 009) . 


Feeter gauge © "commercially available 
- Obmmeter commercially available 


3. Cleaning of parts 


eee eee t : 
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Tools . 


Campinas support “KDAW9999 oe 
; (EFAW 9. 0 681 265 007) 
mos Eiiacecuhing SAW - KDAW 9998 ao 

af Gee & (EFAW 10 0681 269 008) 

Pin wrench 2% a 
PinSmm KOAL S002 | 
Pin wrench - + KDAL 5498 oe - 
Pin 4 mm : (EFAL 91 1 687 950 011) 


“Pinwrench) | KDAL 5499 oe 
Pin 3mm (EF 3141 1687 950 044) 
_ Pin wrench ~ KOAL 5497 me 
QD . w AEF 2212A 1687950047) 7 
: ‘ a. 0 


Forcing-otf and KDAL 5473 zy 
forcing-on device for. (EF 2583A 0.681 200 005) 
drive flange s ; 


Putler for armature KDAL 5490 


© 1969 Robert Bosch GmbH BG “2 ae ra ; 
Automotive Equipment — After-sales Service Pe and Pinion: : (EPAL IG.” 0661 B00 002) 


Department for Technical Publications KH/VDT ° Puller for pinion . KDAL 549 

. Postfach 50, D-7000 Stuttgart 1 a Ye (EFAL 39 /. 0 688 410 010} 
Please direct questions and comments concerning -~- Finishing tool for KDAL 5495 
the contents to our authorized representative in your “pinion bushings Fi 4EF 2635 =: 1683 124 001) 
country. __ Forcing-on device“  KDAL 5026 
This publication is only for the use of the Bosch cfordrivetlange,< 
after-sales service organisation, and may not be Pa "Scraper Po KDAL 5478 
passed on to third parties without our consent... — eee (EF 2621 1687 953 000) 
Printed in the Federal Republic of Germany.° : we 

Special screwdriver 

Imprimé en République Fédérale d’Allemagne (sfotted) for QD guide 


ees a Bosch GmbH. pins commercially available 
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2. Dismantling - 


Unscrew Closing cover. 

Detach contro! relay wires and connections from 
current bridge and carbon brushes. o 
Unscrew relay from commutator end shield, * 
Remove carbon brushes. ns : 
Unscrew locking nut of guide pin’in startigg motor 
armature. 


Loosen drive end shield and push back from stator 
frame (do not pull off over pinion). Remove armature + 
from stator frame. 


é 
é 
Remove commutator end shield. Pay attention io} two 
joining bars in starting motors with insulated negative 
brushes. All other starting motors have only one 
joining bar. ° 


7) 


Remove pinion with drive end shield, free tombak : 
disc, complete multiplate clutch, pinion spring and 
supporting ring from armature. 

When removing the drive end shield do not take it off 
over the pinion but in the opposite direction over the 
splines. ; 

Remove tripping disc and unscrew guide pin from 
“armature (commutator side). 
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3. Cleaning of parts 


’ Wash individual pars in benzine or trichlorethylene 


and blow off with compressed air. 
Do not place armature, windings and relay in 
washing agent. 
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4. Examination and repairs 


Examine all parts for wear and mechanical damage. . 
Slightly lubricate bright parts with rust-inhibiting 

ol Ol44v2.. - 

See section 8 for lubrication chart. 

See VOT-W-001/100 B for specific information 


regarding submersible starting motors. 
Ese 


Yen 


4.1 Armature 


Test armature for shétt-Circuit to chassis and interturn 
short-circuit. 


Test voltage for chassis short-circult test: 
6 and 12 V armature 40 V AC 
24 V armature 80 V AC 


Use only armatures with slotted nuts (castle nuts) 
as per service parts microfiche. 

If necessary, drill sepia hole as shown in drawing | 
opposite. 


If necessary, re-turn commutator and saw out insula- 
tion. Armature must then be re-tested for short-circuit 
to chassis and interturn short-circuit. 

Make sure that soidered joints.on commutator risers 

are good: 


Caution! i commutator is burned on one side, there 
is danger of open-circuit in the armature winding. 


Minimum commutator diameter: - 
KG starting motor 45 mm 

QD starting motor Son mm 

True running deviations: 
Commutator max. 0103 mm 
Laminated core max. 0.05 mm 


Remove bushing from armature using puller.: 


Inner diameter of bushing: 
KG starting motor 16.6 mm 
QD starting motor 21.0 mm 


.. Place self-lubricating bushing in oil O11 v 13 half 
“ an hour before installation. 


Insert new bushing using suitable press-in mandrel. 
Bushing must be flush with steel guide bush. 


Insert guide pin with armature-return spring and 
tighten. 

Measure pre-load of armature-return spring: 
Pay attention to mark on guide pin. 

Use spring scale. Manufacture bracket as per 
drawing. 


Guide pf in starter armature 
Bracket 
Nut 


. 


Hoa ue tr 
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Tie rod of spring scale < 
For 12 V starting motors 38 ... 42 N without mark on 
guide pin. 

Guide pins with spot mark and 46 N helical spring 
should always be replaced with pins with 38 ... 42 No 
springs. 

For 24 V starting motors guide pins with 38 ...-42 N 
(without mark) or 46 N (with point mark) springs can Pg 
be fitted. Old guide pins with 35 N helical springstan ~ 
continue to be used in 12 V and 24 V starting ‘motors. ++ 


Insert new gasket (oil- impregnated) on commutator 
ide and secure tripping disc (plate washer) with new 
t-head screws. 


4.2 Pinion 


Visual examination 

The pinion is to be replaced it its teeth are damaged 
(worn) or in the event of excessive bearing clearance | 
on the armature shaft. If only fhe bushings-have worn, 
these can be removed one after the other using the 
puller. 

Ptace bushing in oil Ol 1-v 13 half an hour ‘before 
pressing in. — 4 

Do not forget spacer sleeve. 


4.3 Drive end shletd . 
Replacing worn bushings: remove lubricating strips, 
lubricating wick and helical spring; use a suitable 

‘ mandrel and puller for pressing the bushings in and. 
out. 


Test bearing with new pinion for freedom of move- . 
ment. Insert helical spring with pin into et duct bore. 
Insert lubricating felt and wick. 


Various pushing designs: 


A. Babbitted bushing for non vibration- pret starting 
motors. 


8. Steel bushing for vibration-proof starting motors. 
This bushing can be fitted instead of babbitted a . Iz 
bushing. Press in bushings with collar (in these an oo i, WAN am 
designs) as far as the stop. Turn projecting collar or : ; ——g as se 
protruding bushing end face until flush with cast : CN eR 
surface of drive end shield (do not turn cast surface). 

tye 


B, 


GZ C7 LL i pua 


1 = impregnate lubricating felt with VS 12037 “. 
2= iy bore with VS 12037 
3 = impregnate lubricatingewick with VS 12037 


rics lal 


The drive end shields are Serrated to prevent them 
trom turing. With the older type of drive end shield 
(without serration), the babbitted type of bushing must 
be secured against turning by means of a locating pin. 
Dritt 7 mm deep, 4.9 mm dia. hole for locating pin © 
‘between bushing and drive end shield. 


Cant ae 


a 
c. Wesbbed composite bushing 
This bushing is at present being fitted during- produc- 
tion. It is suitable for vibration-proof i euiats motors. 
The outer diameter ofthis bushing is smaller, so it. 

cannot be fitted as a replacement for babbitted or 

steel bushings. In this c ase the complete, drive end 
shield must be replaced: 
Press in wrapped composite bushings until bushing Is 
-flush with Coupling running surface of drive end shield. 
_ Securing mat locating pin is not required." 


= ___-«_ General work to be performed on all Bushinos: after 


LE "pressing in, turn'gut bushing, first'sealing lubrication 
SS , - hole with cardbogitd strip. Ream bushing with drawn 
" reamer (commercially available) 


Dimension of.bore dig. 35 7°02 mm 


. True running deviation: 
0.028 ... 0.082 mm 


Check dimertsion “X"’. If necessary rework by tacing. 


11 Dimension‘ "x" 
0 001 400 401 
..402 15 + 0.02 mm 


500501 8+0.02mm - 7 -L 


501... (QD 6/24 AR 17210 176) 
7.5 £0.02 mm 


591... * (QD 6/24 AR 161, 181, is. 103) 
39 2 0.03 mm ie 
¥ wt ‘ : iy 
Slip closing cover, rubber gasket with spiing washer 
and helical spting over pinion via helical spline. ~” 
Insert pinion Mto drive end shield. (pay-attentfow td. 
lubricating felt!) ‘and screw on closing-cover., , 


Fill bore 2 in drive end shield with nd VS 12037. 
: Screw in stud {Fis. 10). © 


7 


a i 
rn oo v 


4.4 Multiple plate clutch 


Examine drive flange for damage, if necessary replace 
using puller and forcing-on device. 


Drive flange jaw inner dia. 
old design 75 mm 
13. reinforced design 79mm 


W- Oat] 2 


Insert (pressure) thrust ring Into the driye flange. 
Oil all sliding surfaces well (thread, press fit, support). 


For this purpose insert armature with screwed-in 
return spring bolt into supporting tool c. Armature 
then rests on round nut of return bolt. Revert set down 
on commutator. 

Older versions of KG starting motors (manufactured 
belore 1958) are provided with a collar stop‘on the 
armature shaft instead of the retainer used nowadays. 
Drive flange 2006 490023 should be used (or these - 
starting motors ¢Fig. 14). 


1 retainer ? 
2 = collar stop 


Dismantling 

Remove retainer from pressure sleeve. Remove thrust : 

ring, shims and spring washers from drive lange. 

Clean parts in benzine. Replace damaged | is¢s and 
spring washers (perform resonance uals i 


Q0 1 = Stop disc (dish-shaped) placed fourth. 
KG 2 = Stop disc Placed: second (Fig. 15), 


| 


Assembly 
Assemble clutch as shown. | 
Slightly grease pressure sleeve, helical spring, disos, 
thrust ring and spring washer with Ft 2 v 1 (see al 
lubrication chart, section 8). i 

Ensure correct sequence. : 

Thrust ring with collar towards armature windir g. 
Use new retainer in pressure sleeve and secu e by 
caulking. / 

For QD starting motors slip Suppo ring over drive. 
tJange before assembling (Fig. 16). : / 


* 1 = Helical spring tos ya" A N's ay uv tH ny 
2 = Tombak discs yo — ‘ CAM My NOM 
3= Shims . : ~ | AR 
4 = Spring washers a . j 
5 = Pressure sleeve 2 i ae 
6 = Stop disc (dish-shaped) By 
7 = Steeldiscs -, > 
8 = Drive flange a 
9=Thrustring' , 
ag = Suppor ring 2 


Use only reinforced clutch for KG Starting motors as 
of FD 325 (5.73) (Fig. 17). Fs 
€0  Multiplate clutch, complete 
61 Pressure sleeve 
62 Stop ring 
63 Corrugated Spring 
eas Disc, inner serration +. 
Disc, outer serration 
66 Shims : 
67 = Thrust ring : 
68 Disc spring ! 
: 
Insert pinion into drive end shield and. plage on 
armature shatt. 
First screw flat nut with plain washer agate collar 
on armature shaft by hand only. | 
! 


Miike 


Testing silp torque (overload protection against motor 
higtipack) 
Slip pre-assembled drive end shield together with 
pinion onto armature shaft. Screw on one nut. Attach 
_ torquemeter to pinion opposite to rotational direction 
of starting motor. Balance clutch discs by turning = 
backwards and forwards. Attach torquemeter pan and 
add weights. The slip torque is reactfed when the 
torgdemeter pan moves down on tapping the clamp- 
ing*device. Slip torque in kgm = weight added in kgf 
plus weight of lever (shown on lever) = total weight | 
in kgt x length of lever arm (1 m) = slip torque in 
kgfm. Multiply by 10 to convert to the new internatio~ - 
nal unit Nm (newton-metre). ‘i 


Inadequate slip torque — add shims: 

Excessive slip torque — remove shims. , 

A 0-1 mm thick washer alters the slip torque by 

30 to 40 Nm. 

1 
- Nominal slip torque values: a 
KG starting motor, old ~ 120 ¢..150.Nm (12. . 15 kgfm) 
‘new ® 130%. 170 Nm (13... 17 kgfm) 

QD starting motor . 160 Nm 04s: 16 kgim) 


Having adjusted slip torque, screw nuts stisstiiety 
tight and lock. . 
1. Tighten flat nut against collar of armature shatt 
applying 30 ... 35 Nm (3... 3.5 kgfm). ‘ 
2. Tighten castle nut against flat rut applyfhg > »* 
16 ... 51 Nm (1.6 ... 5.1 kfm). ae 
3. Lock flat nut against castle nut applying 45 ... 51 Nm 
(4.5 ... 5.1 kgim) so that split pin can be inserted 
through armature shaft and between slots in castle 
nut'and then bent back (split). i 

@ 


” 


’ 


45 Stator frame 


1 
| 
! 
i 
| 


Check excitation coils for proper seating, 

Windings must not be burned or damaged, nor must 
_ they extend over pole shoes. Test all windings for 
open-circuit and short-fircult to chassis: ; 


Test voltage for open-circuit 6 v pb 
° : { 


Test voltage for short-circuit to chassis: 
12 V starting motor 40VAC  : ry 
24 V starting motor 80 V AC , 


, 


Measure resistance of auxiliary and holding windings 
(shunt winding) using ohmmeter. 

See section 9 for resistance values. 

Auxiliary winding: start white, end red. 

Holding winding: start and end blue. 


fin doubt remove windings and clean. 
Test removed windings using test yoke. 


With frayed windings inspect pole shoe edges. 
Edge radius of pole shoes must'be 12 mm. Otherwise 
rework as shown in drawing. 


Slightly heat windings before installation. Pay 
attention to marking of pole shoes. 

insert force-in mandrel, tighten pole shoes. 
Retest fitted windings for open- circuit and short- 
circuit to chassis. 


4.6 Commutator end shield 


Test insulated brush holders and terminal studs for 
short-circult to chassis. : ; 


Replace damaged helical compression springs. insert — 


new helical compression springs so that they can be 
toaded with half a turn. Replace brush holders which 
have short-circuit to chassis and loose brush holders. 


Replace bearing pin: 

Push bearing pin through on press rae a suitable 
mandrel. 

Place new pin in position from interior, align bores ° 

in accordance with threaded holes in commutator end 
shield and force in pin on press, 


Tighten screws, caulk and press on new friction 
washer. 


4.7 Relay (control relay) 

Replace burnt or damaged relays. 

Check for good chassis connection in case of relays 
with earthed winding end. 


“ 
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5. Assembly 


Insert busbars and place commutator end shield on 
Stator frame. Pay attention to locating lug. 

Route connecting cables so that laminated armature 
core does not catch, and so that short- eGUItS are 
avoided. 


Insert armature with drive end shield into stator frame 
and screw together. — 


Screw nut on guide pin, if necessary helsing guide 
pin steady with screwdriver. — ‘ 


~ Renew housing seal ring ff damaged. 
' Screw starting motor retay to comrhutator end shield. 


See section 7 for circuit diagrams. . > 
Insert carbon brushes. 


Brush pressure: : ; 
‘KG starting motor 12... 15.N (1.2... 1.5 kgf) > 


QD starting motor 14 ... 16. N (1.4... 1.6 kgf 


bi blue 
rt ‘red 
ws = white 


Solder winding end of relay coll to terminal 50 and 
solder insulated return, if provided, to terminal 31 
or 61. Connect relay on joining bar to terminal 30. 


Connect winding ends as follows: 

Holding and auxiliary windings (blue (C) and white (8) 
cables together, in later design combined white cable, 
to current bridge; auxiliary winding (red (A) cable) to 
insulated positive brush and auxiliary winding (blue~ 
(0) cable) to negative brush (leads to terminal 31) or 
to positive brush in standby power units. Direction of 
rotation (with old models onty) can be changed by 
reversing auxiliary winding ends (white and red) and 
holding winding ends (blue, blue). . 


In the case of starting motors with insulated ground 
return a busbar bridges the negative brushes, while 

a second busbar bridges the positive brushes, where- 
as in starting motors without insulated ground return 
only one busber bridges the insulated positive 
brushes. 

Connect field bars on relay and brush holder, Firmly 
connect auxiliary and holding windings to busbar | 
(see arrow). . e 


5.1 Conversion to vibration-proof starting motors. - 


Starting motors 0 001 401 .. and 0.001 402.. can be ~ 
fitted with a vibration-proof relay (0 331 101 001, .. 002, 
.. 003, .. 004 or 0 331 100 020). For this purpose the 
ends of the excitation winding must be shortened 
approx. 7 mm by bending a loop. 


1 = bend toop 


Non vibration-proof relays (0 331 100 012, .. 013, .. 014, 
.. 015) cannot be fitted to starting motors provided 
with the new relay since the field windings have 
already been shortened. 


Fit starting motors 0 001 401 007, .. 049 and .. 066 
(vibration-proof models) with winding 2 004 105015. 
Bend loop of approx. 15 mm dia. and provide cable 
with additional support using electrical terminal 

1 901 350 005, connecting with excitation winding-end 
to relay busbar. Coils of loop must not touch or chafe. 
Do not forget plain washer and retainer. : 


3 3 


1 = insulating tube 


Current bridge must still switch perfectly. Fit starting 
motors 0.001 401 007 and 0001 401 049 with vibration- 
proof relays and vibration-proof carbon brushes 

2 004 320 092. After conversion mark starting motor 
with number of vibration-proof starting motor 

0 001 401 070. 


Control relay with negative to terminal 31. 

Coil wire should be attached to the joining bar behind 
the soldered joint as shown in the drawing and 
secured with adhesive (e.g. “Uhu-Plus”). 


6. Testing of assembled starting motor 


Test relay with increased rated voltage (16 V instead 
of 12 V and 32 V instead of 24 V) at terminal 50 (ter- 
minal 30 not connected) and energize about 5 times. 
Only switch position 1 should engage, i.e. release 
lever should not disengage. 


Trigger path “b” . 
Connect terminal 50 of relay with battery + (rated 
voltage). : 

Switch position 1 engages: Move armature (e.g. using 
screwdriver) until relay jumps to switch position 2. 


Dimension “’b" 
KG starting motor 12 ...14.8mm 
QD starting motor 15.8 ... 18.4 mm 


Dimension ‘‘b" can be readjusted by bending bearing 
bracket of release lever (see arrows). 

1 = Bearing bracket 
2 = Tripping disc 

3 = Commutator_ 


. 


Minimum lift “c” . 
Move armature until release lever is at highest point 
of tripping disc. . 


Measure dimension “c”’ using feeler gauge. 
KG starting motor at least 0.75 mm 
QD starting motor at least 0.95 mm 


Dimension ‘‘c” can be increased or decreased by 
bending stop plate on moving contact of control relay. 


Clip on relay moving contact 
Release lever 

Commutator 

Tripping disc 


2on- 
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Set to Initial meshing stage (applies only to clutches 
before FD 325). - 2 ; 

. Advance armature 6 ... 8 mm. Measure torque using 
KDAL 5485 against rota(tonal direction of starting 
motor. . 
KG starting motor 0.4 .../0.6 Nm (4... 6 kgfcm) 
QD starting motor 0.6 ../0.8 Nm (6 ... 8 kgfcm) 


) 


Overrunning torque 
Attach torquemeter to pihion. In clutches upto FO 325 
pinion must have moved forwards at least 10 mm. 
Measurements are to belaken in the rotational direc- 
tion of the starting motor, Use a spanner to hold the 
armature steady. : — 
Nominal value 
oldclutch 0.75 ...0.95N 

(7.5... 9.5 kgfem) 
new cJutch 0.75 ... 1.05 Nm w 

(7.5...10.5 kgfem) — - 


Perform electrical test on fest stand. 
See VOT-WPE 510/207 8 for test specifications. 
Fit closirig cover and repeat test. 


Pinion axial clearance 

KG starting motor at least 0.5 mm 

QD starting motor.at least 0.3 mm 

Pinion axial clearance can be adjusted by means of 
shims (see service parts microfiche) at pinion end : 
face. { 


It the axial clearance is inadequate the drive nange: 
has not been fully pressed on, the wedge preventing 
the drive flange from turning has been pushed out to 
the rear or the multiplate clutch has not been ‘ 
assembled properly (yee section 4.4, Fig. 14). 


if the minimum axial clearance is not achieved after 
correcting these faults, a different pinion/multiplate 
clutch combination should be selected. 


For winding th 3 connections (new design) white 
is Connected to moving contact, red to positive brush, 
blue to negative brush. Change of rotational direction 
is Not possible. ? ‘ 
For windings with 4 connections (old design, see 
Fig. 23) the rotational direction can be changed by 
reversing the auxiliary and holding winding cannec- 
tions. : ; 
' 
Clockwise 
auxiliary winding red to + brush : 
white to moving contact 
holding winding blue to moving contact 
blue to — brush ‘ 


o 


Anti-clockwise : 

auxiliary winding red to moving contact 
white to + Brush 

holding winding blue to moving contact ’ 
blue to — brush 
reverse both blue connecting cables 
(compared to clockwise connection) 


= Series winding 
= Auxiliary winding (auxiliary excitation winding) 
= Holding winding (shunt winding) 

4= Tripping lever 

§ = Control relay 


:: a 
For windings itn 4 connections the cable marked 
with dashes (- - -) replaces the cable marked with an 
asterisk. : 


. 


Fig. 32 7 


.Starting motors — general’ 
Starting motor designs with and without terminal 31 


- «@ 


Fig. 33 
Starting motor 0.001 501 044 — OD (R) 24 V6EPS 
045 — QD (R) 24 V6EPS 


Fig. 34 
Starting motor for standby power units with 
automatic cut-in . 


a“ 


Fig. 35 
Parallel-operation starting motors 
- 0001 402 065 — KG (R) 24 V 4PS 
066 — KG(R) 24 V4PS 


bt = blue 
ge = yellow 
rt red 
ws = white 


ct 


>. 8. Lubrication chart 


VS 12937 


x 


“ 


') Grease cavity with Ft2v5 


2 ee : ; 
ae “ead atta e be A ¥ 


Ft2vi 
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9. Technical data 


Minimum commutator i 

diameter 45 mm $9 mm 

© 92...15N. Uf 14 I6N 
(1.2...1.5 kgf) (8 ... 1.6 kgf) 


24... 26 mm 


Brush pressure 


ry 
Armature travel 


True running deviations 
of commutator : 
of laminated core 


< (max.) 0.03 mm 
< (max.) 0.05 mm | 


0.14 ...0.23 Nm 
(1.4... 2.3 kgfem) 


23.0mm 


Pinion friction torque 


Pinion axial clearance 
Trigger path “b” : 
for relay 12...14.8mm 15.8...18.4mm 
2 (min.) 2 (min.) 
-0.65 mm 0.85 mm 
see test specifications sheet 
- VOT-WPE 510/207 B 


Wear reserve ‘’c" 
for release lever 
Armature-return 
“spring pre-load 
Multiplate clutch 


Overrunning torque | 0.75 ...0.95 Nm 


(7.5... 9.5 kgfcm) 
-0.4...0.6Nm | 0.6 ...0.8 Nm 
(4...6 kgfcm) | (6... 8 kgfcm) 
130 ... 170 Nm {140 ... 160 Nmp 
(13 ... 17 kgfm)|(14 ... 16 kgim) 


Initial stage - 


Overload protection 
(slip torque) 


Resistance values of alxiliary 
and holding windings |* 


Resistance values 
Auxiliary Holding 
winding winding 

Ohms Ohms 


Starting motor 
1 
i 


0 001 400.. 


BNG 25/12. 


0.001 401. 
KG 124 PS 
BNG 4/12.. 


0001 402.. 
KG 24V4PS 
BNG 4/24 


0001 S0t.. 
QD 24V6PS 
BPD 6/24 A.. 


0.001 501 023 
QD 24V6PS 
BPD 6/24 AR 168 


0 001 501 034 
Q0 24V6PS 
BPO 6/24 AR 179 
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10. Further technical documentation 


KH/VOT EE.. 
VDT-WJA 021/2 D 


VOT-WJA 021/3 B 
VDT-W-001/100 B 


t 


VOT-WPE 510/2 B 
VDT-WPE 510/207 8 


VOT-WPE 510/2-11 8 


VOT-WUE 513/3 O 
| VOT-WPE 712/1 D 
” VOT-WPE 712/1-1-D 


Service parts microfiche 


Fitting of-self-lubricating 
bushings 


Replacing excitation windings 


Repair instructions for sub- 
mersible starting motors 


Test instructions for starting 
motors ae es 


_ Test specifications for starting 


motors - \ 
Test specifications (circult 


»' dlagrams) j 


Fitting terminal 48 


; Test instructions for relays 


Test specifications for relays 


©. 
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Only tor use within the Bosch organization. Not to be communicated b any third perty. 


0 001 410 ..-KB (R) 24 V 6 PS and 
0003 411 ..-KB (R) 24V 6,5 PS ee in VDT-I-001/112 - B 
Modification to drive spindle 2003 162... : Hee Ed. 1 10, 1975 
" Transsation of German 
edition of 13.10. 1975 


g 


As from FD 622 (Febr. 1976), the drive spindles 
4 


ws 2 003 162013, ..016 and ..017 
and the repair parts sets 
2 007 010 037 and . .038 


will be modified, The part number will not change. The modified spindles are interchange- 
able with the superseded models.) 


ae ; | . 
In future only 5 steal laminations ( 2 001 189 014) will be fitted instead of 6. To compen- 
_ sate for this missing lamination, a stronger thrust ring will be fitted (3.6 mm instead of: 
2.2 mm) which will also be provided with driving lugs. The part number changes from 
2.000 102 004 to 2 001 189015. . 


i 
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In case of enquiry, please contact your authorized representative. 
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CO by Roben Bosch GmbH. D-7 Stutigan 1. Posttach 50. Printed m the Federal Aepublic of Germany 
Impnmé en Republique Fédérale 0 Allemagne par Rovert Bosch GmbdH 
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000) 410 ..'- KB24V 5.5 kW (Formerly 6 HP) VDT-1-001/113 B 
0 001 411. - KB24V6.5 kW (formerly 6.5 HP) 1976 
0.001 510 .. - QB24 V9.0 kW (formerly 9 HP) ve 
Ineo euelten of various improvements 


i ‘ 
' ; 


Starting motor types "KBM ‘and "QB" have been updated to bring them into line mith present- 
day dutomotive technology. This has resulted in the following alterations: 


ia 


nae 


KB and QB starting motors 


habs. _ As from FD 623 (March 197 }) the engagement rod has been altered in ng = oil-protected 
KB starting motors. For oil-protected KB starting motors and all QB stares i 
is intended that the altered engagement rod be introduced as from FD 626% 


e 


KB starting motors = 3 | 
2.) The brush pressure has bebe neeaied as from FD 531 (Nov. 1975). 


3.) The solenoid switeles 0 33) 450 00? and . 002 have been altered as ; from FO 531) 531, 
(Nov. 1975)., The former solenoid switch 0 331 450 004 was prohibited at the: 
beginning of 1976 and has been replaced by 0 331 450 001. - ! 

: ! 

As from FD 621 (Jan. 1976) thé first commutator shields without oe brushes 

have been ‘supplied as service parts. This change er will-Kave been completed By 


FD 624 (April 1976). - 


As from FD 623 (March 1976) the pole shoe screws have peen changed from Mg to MIO, 


As from. FD 623/624 ( (March/April 1976) the pressure sleeve i in the drive inl and 
therdiive housing of the armature have been altered. 


As iim FD 623 (Morel, 1976) starting moter 0 001 4)1 009 has ic converted to eae 
O 331 101 006. This relay will also be fitted in the remaining ve motors 
0001 411. - Please observe this during repair work. 
hs i a) f og i 
In detail:. a? oo ; 


1.) The following modifications have been made to the engagement rods: 
@No longer a 1 groove on the threaded part 
e Stop for drive spindle changed from a wire ring to a swaged collor. 


‘~ Thread for pinion fastening nut. changed from M10 x 1. ‘to M10 x I. Be 
zp 


eechattapersich KH. Kundengienst Khr-Auardety : 
oy — Bosch Gmode. 0-7 Btuttgan 1, Postiech ‘60 Pristed in the 0 Fecers! Republic of Germany. | 
imprine en Republique Federale d'Abemagne per Robert Booch Gort : 


@A knurl in Front of the collar serves to prevent the engagement rod being 


turned.out of position with regard to the Binion during assembly = + 


@ Locking washer 2 000 146 or 2 000 147 010 is dropped a 


/ 


@ The countersink for the locking washer on the torinside of the pinion, i is 


dropped, except ina case of replacement 


ye | 


The port numbers of the engagement rods have been changed and for repair purposes 
rt { 


the following parts sets ‘have been laid down: 


nSeoema rod 
- old new design 


2 003 050 056 2 003 050 075 


. KB starting motor 


2 003 050 060 
KB starting motor —// 
protected against yferaulic 0 oil 

x ‘a 


4 


& 
2 003 050 077 


2 003 050 054 


A 


QB starting motor 


2 003 050 064 ,2 003 050 078 


‘ 


"QB starting motor 
protected against hydraulic oil 


2 003 oe 


[| 
~ 12 i | 


Parts sét ; 
el 


f 


ne 


007 010 045 = 
( comprising: f 


a engagement rod 
2 003 050075. 
Vflatnut | 
2915 051108 ; 

haa Pa 
1 uni-stop nut / 


2 003 315 00) ; 
' 2.007 010 46 
_ comprising: 
y sggeant rod 
2 003 050 079 
1 flat nut” 
2 915 051/108 
| uni-stop nut 
2 003 315 00) 
2 007 010 048’ 
comprising: 


] engagement rod «= 
2 003.050 077 


V flat nut 
2 915 051 108 


i uni-stop nut 
2 003 315 00) 


2 007 010 049 
comprisihg: - 


1 engagement rod 
2 003 050 078 


1 flat nut 
2 915 051 108 


T uni-step nut. 


2 003 315 001 


M24 & 


J-001/913B 
9 - oe Seite : 


} If engagement rods are ordered, parts sets will be delivered. || 
Assembly as per fig. 1 The knurl on the starting motor engagement rod is pulled into 


the drive spindle bore by means of the flat nut, and both nuts are tightened up, one 


after the other, with the specified torque. The uni-stop nut must be renewed every time : 
the starling motor is repaired. : 


Lr hod b> 


Flat nut 
2 915.051 108 


FSS : 
A_——__panna N HH 


W011 01 


L aN WW WR RELL ELE l/s UMA 


SSS 


y alZ ARRAS Ni Collar on 
7 Ulla y ENS AS enga ement od 
SSS BN y billie as 
|S , IN MS 


Uni-stop nut ei ade Knurl on . 
— 2.003 315 001, 30 - 40 N.m (3°~ 4 kof) | engagement rod 
’ ; : Fig. 1 
For the repair of starting motors with the old engagement rods, locking washers ; 
2 000 147 010 and 2 000 146 000 can be supped as before. 
a ae 7 ’ : : ~ 
2.) The brush pressure has been: cuunbed from+9 + 1 N (J33...1.4 kgf) toa maximum 
of 25 N (2.5 kgf), thereby achieving longer brish life expectancy. 


The part number for the brush springs 2 004 652 006 has not peenenangeds: 
7 
3.) Since FD 53) (Nov. 1975) firmer. seating of the pull-in and holding windings 
has been achieved in solenoid switches 0 331 450 001 and ..002,by the use of 
plastic bobbins, the bobbin*diameter nerERY becoming larger. The switch part 
numbers have not been pense 


In order that the. tripping lever “i relays 0 331 101 005, ..006, ..008 and 009 
does not contact + the solenoid switch.winding, as from FD 624 (April 1976) the 
shape of the tripping lever is being changed and the longitudinal slit inthe 
stop plate i is being moved upwards by 1.5 mm. 


The re lay trigger point (primary current delivery) remains zen 


If a new solenoid switch (with plastic bobbin) is used together with an old relay, 
the distance between the solenoid switch winding and the. tripping lever must be 
at least 1 mm (see fig. 2). If this cannot be attained, the two reloys in.their 
locations must be pushed as far apart as possible. H necessary the locating pins 
of the relay must be removed (not those of the solenoid switch - leads the 
misalignment). 


' 
i 


a 


Otherwise the adjustment data given in repair snstruciions VDT-W-001/101 B v 


Fig. 45 must be obseryed. 


Seth. « 


a 
> 
The port numbers of the two parts sets 2 007 010 037 and . .038 used when repairing the 
drive spindle and the armature have not been changed. : 
Repair instructions VDT-W-001/101 B, Ed. 3 continue to be cvplicoble for the repair of 
drive spindles. ) 
: 7 ten 2 : , re 
In case of inquiry, please contact your authorized representative... ae 
3 i: ars : 
« Rk ey i are 
. an ra > ; 
. = oe a7. i 
= bi j f Q ne Si 
: é anaes oe a 
a ‘ ie a od ; ¥ d 4 
i Ca a 
yee a 
a > is a 
4 ’ . 
‘ “ee \ 
be 4 . . 
3 ? s “ 
: 7 i: 
ne? Othe jek ys C* 
iy at ° : 
- ‘ a 
2 ‘ ‘ f : 
2D : t ‘ 4 4 : Mee 
> be ae ; : 2 i 
: ft : cst * 
-; 
« eae 
: o. i 
ox: a) . Ul ! 
“ ‘ me Ae 
- ! 
i 
x yey P ! 
. A ee. i 
, . = ! 
« of -. 
« a. é: ie : 
; vy : 
3s Ly > 
ny, ; ! 
- , ‘ 
: o ; 
| * ad 
! 


| ‘ian : T-004/4938- 


| a” : Stes 
Commutator end|schields | _ Commutator end shields 
- with carbon brushes (old) re. te 4 without carbon brushes (new) 


2 005 855 077 | 7 75 
124 | 
095 
2 005°855 132 
2 005 855 078 
135 
2 005 855 142° + 


2 005 855 129 
162 


5.) As from FD §23°MI0 pole shoe screws Re ase 2910551 287) will be used | 
instead of pole shoe screws (part no. 2\910 551 240) which have been in ss; 
use up till now. 


coe) 


tog se can 


M8 pole shoe screws (part no. 2 910 551 240) " still obtainable. 


6.) As from FD 623/624 (March/April 1976) the pressure sleeve of the drive pide! 
2 003 162 013, ..016 and ..017 and the armature drive housing are extruded 


parts. - 1 
1 


The pressure sleeve part numbers have been changed fram 
3 2 006 449 O11 to 2 006 436 004 (clockwise rotation) 

| : ; 

and from 2 006 449 012 to 2 006 436 005 (counterclockwise rotation) 


‘The : 7 
4 straight pins 2 917/520 094 and the 


4 springs ‘2. 004 610 021 ; 


| previously delivered together with the pressure sleeve must in future be ordered 
separately . ; 


; a 


The diameter of the pressuré sleeve has been changed from 45.5 to 46.0 mm (see fig. 3) 
which necessitates a change i in the hole diameter of the shims from ‘5 to 46.0 mm. 

The shim part numbers have been changed from 2 000 102 039 ae tol. -D45 to 2 000 102 153 
up to ..159. . ja 


Stop plate” 


« Tripping lever 


Distance between 
tripping lever and 
pull-in winding . 


\ 
g NIE Z - at least I’mm 
THR ay — ; Solenoid switch 
Z ! 
| REA . oh | flops 
. Ye oi a 7 Dll Trigger lever f 
. Toh” Mie E { 


Fig? oe ~ ft 
4.) Cofnmitator end shields without carbon brushes have startéd to be introduced for | 


use as.service parts as from FD 62) (Jon. 1976), and as from FD 624 | april 1976) 
ee all willbe without carbon brushes. 


ry 


Cross~reference below: 
‘ f 


Commutotor end shields : Commutator end dhields. 
with carbon brushes (old) ome without carbon brushes (new) « 
2.005 855073 | | 2 005 855 170 ; we 
; 099 . f e. 3 H eo. | . 
200585514600 8 697 ~ | 
_ 2.005 855 076 | a ee | 
149 ond . .085 | ae . 
2 005 855 150 Be ge nk = OE 
| 7005 855 110 re ee | 
nn ky a . 
s 161 io y | . 
SSS SS ee oe 
7 ‘ ; ae 


; WY 2 


Only Gree wmihin the Bosch organization. Not to be communicated to any third party. 


Modifications to Commutator End Shield 00, 
an intermediate oe, : 4 VDT-I-001/113 B~ 


' Suppl. 1 
9.1976 


ff 


§ 
i] 


Sumntar y 
§ 


ee 
2 


KB ond QB starting motors i 


- 


* ec] 
1, © Alteration of eonneetionion terminals 48 and 50 to M6 terminal stud, os from FD 6 
(April 76), in order to reduce voltage drops. To be introduced gradually. 


ne : 


Use of a saifisaae sérew to mount the intermediote bearing (item 53 or 62 on'senvice | 
parts microfiche) on the armature drive housing, as ee FD 626 (June doe = 
QB starting motors sai Strengthening of the commutator end shield by n means of 
fourth segment, as from FD 627 (July. 76). \ 


i, i 
Conversion of commutator end shield to M6 terminal stud 
KB starting motors: 7 : n ' 
All commutator end shields are being convened to Me: terminal studs. 

Exception: Commutator end shield 2 005 855 171 with th ermig 48 for connection of 


a start-repeating relay. = 


aN 


Le 


3 


| 
The following end shields are thus superseded. ld others, alre oy in n production, ae 
M6 terminal studs. 


old 
Commutator end shield . . C cnaietoteg ‘end shield 
terminal studs | 


2 005 855 168. 2.005 855 re : 
170 “16g; 
175 s: yy 


Commutator end shields 2005 855 167, ..169, .. 172, 4. 173 haye been modified to. 
M6 terminal stud connections; their part number aad nchanged. 


50 or terminals 48 & 50 (item 201) are available: 
j 


2 007 011 000 (Terminal connection/ - ia 50) 
27 011 011 (Terminal connection - terminals 48 & 50) 
5 pRsy "hemi 50) 


| 


\ 

KH. Kungendienst. Kiz- Avariatu 
Geecntnabergen Gmbh, 0-7 Stuttgsn 1, Postiach 60. Printed in the Fades Republic of Germany 
Imprime en Republique Federale 6 Allemagne par Robert Bosch OH. 

ie 


| 


3 QB starting motors : 


All commutator end hile hove’ been eeaesncde at sean 48 and 50 to Mé termite 
studs, the part numbers remaining unchanged. For purposes of repairing the starting: 
motors the respective parts sets for terminals 48 and 50 (item 201 on the service parts 
microfiche) are. pvailable: ‘ 


2 002,011 o10 (Tetminal connection - terminal 50) 

2 007 011 049 (Mé terminal stud - terminal 50) _ 

2 007 011 011 {Terminal connection ~ terminal 48) ‘ 

2 007 O11 050 Se terminol stud - terminal 48) 2 ae ae 
Fastening screws for the intermediate bearing i in KB and as starting motors . a 


Self-locking screws 2 003 450 015 ‘(item 53 or 62 on the service parts microfiche) 
_ have been used for fastening the intermediate bearing (item 53 or 62 on the service 
parts microfiche) on the armature drive housing since FD 626. The spring lock washer - 
2 916 639 004 previously required has'been dispensed with in series ‘production; ‘The 
thread length in the: siveliouins has Ibeen changed from 11 5 +1 t0.12. 5 +1 mm. 
’ F 

New self-locking screws must be used j in a cose of repair. 
; ‘lf none are available, ordinary screws should be used together with spring lock 
“washers. | 5 

Because of the short thread length in starting motors made before FD 626, spring. 
lock washers must always be used, éven when self-locking screws are being fitted.. 
The screw should be tightened up with)7-8 Nim (0:7-0.8 he m) of torque. 


Gommutater end shield - QB starting rotor 
As ae FD ee a fourth segment has bden introduced on the commutator end shield 


to strengthe aoe 
This has ni Pelt in | the ae iels't number being changed. 4 « 


A longer fastening screw fitem 42. on, i service parts “microfiche) 2 on Mi 209. oe 


es mm long) is used for fastening’ “the! jommutator end shield (Fig. Ye tgs og 


ca 


- Longer screw 
* 2-911 061 209 


Fourth segment 


Only tor use within the Bosch organizetion. Not to be communicated to any third party 


CHANGE OF PART NUMBERS ON DRIVE SPINDLES ~ 00 
2 003 162 013 VDT- POOH 42 En 
an 2 003 162 016 a, + 3.1979 
2 003 162 017 . 
for KB-storter | 0 001 410. 
‘0 001 411. 
0.001 413 ... 
0 O01 414... 
0 O01 415... 


5 : 
“et 


~From ‘date of manufacture FD 832 the part numbers on drive ‘spindles change as follows: a 


Former designation iNew designation. re 
_ (drive spindle) aoe. (multi=plate clutch) 
2 003 162 013 "2: 006 401 528 
2 003 162 016 ne . 2 006’ 401 527 . 
2 003 162 017 . 2: 006 401 529. % ee 


The multi-plate clutches with the new part number are interchangeable, When the ea 
starter has to be repaired, the complete multi- mpl ste: clutch must be: replaced, 

a 
Whenathis change is made the drive spindle or -mblti-plate clutch is marked with: the 
BOSCH armature. In cases of guarantee claims it is therefore. easier to distinguish | 
them from morn multi-plate clutches, : 


fee 
A 


! ‘ 
no 
‘ ~ 


fh KM. Kundendienst. iz -Auardetung 
Qescnansbarsn GmbH. 0-7 Stutigar 1. Poatieck ‘60. Prinfed in ie aie Repubtic of Germany. 


Imprime en Repudlique Fedérele d'Atemagne pas Robert Bosch Gm 


Only for use within the Bosch organization Not to be communicated to any ihied party. 4 : 
,. 00...12 


NEW ARMATURES FOR STARTING MOTORS 0 001 41.5 -(xB) | VOT-1-001/136 En. 
Change-over to 29-slot armature in all KB us ee 12.1983 


. Starting motors : 


a 


4 Se rae 
Sime 
* 


The KB starting motor program has-been optimized and revised. An KB starting 
motors have armatures with 29 slots. The starting motors ae te 


~~ 0001410... (KB 24 V5.5 kW).and 
0.001411 .. (KB 24.V6.5 kW), 


y. » 


were previously equipped with 25-slot armatére and the starting motors™ 

0.001414... (KB 24 V4.5 ykw) : 
0001415... (KB#24.V 5 2 KW). 

: 0001 413... (KB12 V 3c5 kW) 


~ 


were -previously equipped with 37-stot armatures. 
With the change-over there is an intrease in the power of the. starting motors. 
The part numbers are also changed, - te aor ae 


a 


0.001 413... - (KB 12 V 3.5 kW) 0 001 418... - (KB 12.V 3.6 kW) | 


0001 414... - (KB 24 V 4.5 kW) 0 001 416... (KB 24 V5.4 kip 


0.001 415... - (KB 24V5° kW) | 0 001 436 ©. - (KB 24 V 5.4 kW) 
or ey 
‘ . a” 

0 001 410 .. - (KB 24 V5.5 kw) 0.004.417 .. - (KB 24 V6.6 kW) 


0001 411 .. ~ (KB 24 V 6.5 kW) 0 001 417-.. - ‘(KB 24 V 6.6-kW) 


| : 
, ' 4 ee “a 
Note the following when repairing the previous startingemotors: 


1, Starting motors 0.001 410... and 0001 41t.. 0 
The 25-slot armature 2 004 005 151 is not allowed. - oo ee 
The interchangeable 29+slot armature 2 004 005 025 is supplied as a 
«replacement. The excitation windings 2.004 125 0.. are still available:. 


“u 
be 3 


yer stung 


Geechéttebereich indendrenst Ktz-A: 7 é 
"© by Robert Bosch Gmoei 8-7 Sturipert 1 Poutfech 60. Printed in the Federal Republic of Germany. 
Imerimé en Republique Federale o' ne per Robert Bosch GmbH Q 


A 


2 Starting motors 0 001 413 .., 0 001 414. and,0. 001 415_.. 
The ay: slot armature 2 004 005 155 (12 Vv): and 2 004 005 153 (24 V) is 
‘replaced by the interchangeable 29-slot armature”2 004 005 026 (12 Vv) 
and 2 004 005 022 (24 V). 


Both the previous as well as the new excitation windings: of. starting 
mators 0 001 416 .. and 0 a 418 .. can be used as. excitation winding. 


If using the 29-slot ee a starting -motor solenoid with shunt 
-field change-over switch (See list Be lon should be installed. so as to 
guarantee proper meshing OF the oe otor. i : 


The following parts (1 ‘of each) are requ ved for connecting the shunt — 
field change-over switch: F 


“do 

ee 
for _ rting- ~motor ‘version PEs 6 

12.V F re 


Service part ‘| Ground return | Insulg Ved. Ground return | Insulated 
designation ‘lead ‘Y ‘le return pad “lead - return lead 


Starting-motor 

solenoid with 

shunt field cl 
change-over Coa! See the lee eae en , dl ac ae 
switch ‘1.0 331 450 009 | 0 33% 450 010*}'-0 331 450-001 |: 0 331 450. 002 | 


Connecting cable | 2 004 438 000 | 2 004 438-000 | 2004 438 000 | 2 004\438 000 


\ 


Connecting cable | 2004 438 002} - . - _*F-2 004.438 002 | 
i L he = ‘ : . oe . Py | - 


NE field exten- 
sion bo Shine : ae 

_ field change- R Gane Mh, o2 a a: : ewig 
over switch 2-004 438 006 | 2 004 438 006 2 004 438 006. | 2 004 438, 006 
Soldering sleeve | © ; if ae re 
for cable Commercially available Commercially’ -avaitable 
extension e.g. Stocko No. NR 132 MS ae Stocko No. NR 132 MS 


Further details .on the wiring of the starting-motor Solenoid can be taken from 
the repair instruction manual VDT-WwW- 001 101, ; 


representative in your country. 


Initiator: K9/VAK - 
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{Commutatar saw) 


1. Test Equipment, Tools, and Lubricants 


Test panel 


Transformer panel 


Interturn short-circuit 


tester 
or 


Torquemeter 
1.5... 8 kgfm 
[15 ... 80 N-m] 


3.3... 30 kgf'm 
(33...300Nm) ” 


Spring scale 
0... 2.0 kof 
(0... 20 NJ 


0... 16 kgf 

(0... 160 N] 

Dial indicator 
Magnetic instrument 


stand 


Ohmmeter 


> 


Clamping support 


Undercutting. Saw 


’ ms 
f 


uller i ie 


EFAW81.. - 


EFAW 82... 


EFAW 90.. 
EFAW9S5.. 


DAL 5485 
(EFAW 26 


KDAL 5476 
(EF 2368 B 


KDAW 9993 
(EF 1244 B 


(EF 5206 


EFAW7 


T-M1 


{EW-MS 1B7° 


, 
y 
, 
, 
' 


DAW 9999 


| ERAWS 


KDAW 9998 
(EFAW 10 


“tor bushings in armature KDAL 5492 


j 


(EFAL 39 


Spring collet, diameter 18.1 


for bushings in armature KDAL 5492/0/7 


(Neediefroller 
bearing change] 


“(EFAL 101 


0681... 


0681... 


0681... 
0681 .. 


0 681 400 001) 


0.681 400 007) 


0 681 400 006) 


iy 
commercially 
available~ 
1 eee 130 009) 


41687 203 011 


4851 601 124 


0 601 980 001) 


commercially 


available — 


_ 0681 269 007) 
] 


. 0681 269 008) 


1688 110 010) 


ss 


1 680 7,15 000) 


Press-in mandrel for needle-roller bearing 


' KB armature 


QB armature 


KDAL 5479 
(EFAL 99 


1 683 120 020) 


user fabrication*) 


* Press-out and press:in tool 
for bushings and roller bearing * 


in drive-end bearing housing 


tor KB 


KDAL 5003 


(press-out mandrel EFAL 82 


for QB- 


 (press-in mandrel EFAL 125 


Wie ; 
© ie 218 004)" 


Press- outand press-in mandrel aA 


KB starting motor 


QB starting motor 7” 


". for bushing in commutator end shield 


KDAL 5481 


_AEFAL 106 


Va 
ri 
1 683 920 019) 


1683 124 060) 


user fabrication’) 


(EFAL 123 


1683 124 058) 


_ onthe undercutt) aw 
KB starting mot : 


QB starter , 


QB starting motor . 


- three-jawed chuck 


- QB starting motor’ 


Be Ee 500-g tin 


~ Special ot 


W- 0044 «on 


Thrust member for armature 


1 680 020 015) 
user fabrication*®) —. : 
(EFAL 121 1.680020 007) 


Sleeve for supporti g the arive 
shaft during torqu adjustménts 
KB starting motor ; KDAL 5474 : : 
: : (EFAL 104 680 220 030) 
' ‘gserfabri€ation’) 
AEFAL 2, * 4680 220 019) 
. ‘ : “te ) 
Thrust member for | 
disassembly of the 
multi-plate clutch 


: / user fabrication*) : : 
| (EFAL 124 1 680 363 013) 


Clamping sleeve for ee 
holding the armatur inthe | ° 


$ 
KDAL 5491 eve 
(EFAL.102 ,. 1.680501 010) 
user fabrication* ): 
({EFAL 120 1 680 224 003) 


KB starting motor 


QB starting motor 


’ Claw-type extractor for ball 


bearing at beari gend-plate _. 
commercidily available 


Thrust member, forpressing 


_the ball bearing onto the 


QB starting mptor user fabrication’) « bor 

: ~ (EFAL 126 1680 020 008) : 

KDAL 5483 , 
(EFAL 127 


x 


a 
bs 


bearing end- mm 
| 


1 687 950 520) © 


user tabrication®) 
(EFBO 9Y 1x 


Ft2Qvt 
250-gtin © 


vy ote 


5 700 080 125 


Special ubricating’ 
grease j Ft2v5 


5700084150: 


Oltv 13 


* \ ottecan, 5.701.042 513" 


| 0.5-l can. 
BML Vos oe 
Anti-corrosion oil_ oy \ol 4iv2 
J; *1.0-l@an 

24 
.: i 


5 701 351 610 


*) equesdrawings ! for user fabrication of the tools 
trom k KHVSK. 


( ) pla designations and part numbers, no longer 
«available. 


1683523005). 


5701042605 


7) 4 o ij 
, < | 

‘ | 

Y { 


2. Disassembly of the Starting Motor 


Fasten the Starting motor in the elarnpigg Support and 
remove thé protective cap. \ 


* \ ; ‘ \ A 
Unsolder the leads at Terminal 50... ic a 


With the QB starting motor, 


naelder the'ends of thd 


holding and control windings (control relay) from the. 
ground bar. 


Remove the shunt winding/from the auxiliary contact. 


Urscrew the connections: at the control Lneley and at 
Terminal 30. : :. 


ae ae nw) 
gh ‘ : 


Remove the control relay and {ift up the carbon 
brushes.” 


a 


Unscrew the threaded pins for the starting-motor 


solenoid (or solenoid switch), and remove the = 
solenoid (or solenoid switch). Be careful of backing | 
plates. 


.* 
. 


Lop 


Release the commutator end shield and remove it 
carefully. Be careful of the shims on the armature 
shatt (commutator side). Do not damage the insula- 
tion on the Projecting winding leads. . 


Mark the position of the drive-end bearing housing, 
and release the fastening bolts and fastening nuts. 


Pull the armature ‘together with the drive-end 
bearing housing out of the stator frame. ; 


2 ad 


Place the aprialure together with thei iive-end ie ol 
bearing housing In the clamping support and un- 
‘screw the 4 threaded pins from the aM -end bearing . 
housing. Clamp the armature.. - 


o z F Hey 
s 


"*. Bend pit the Jocking washer and release thepinion * 
moantiyg nut. Use the e aasemby wrenth to do us, 


With.a pinian’ sat has an odd saiber of feeth, 
apply the ‘assembly wrench-as shown in Fig. 8. 


‘ae 


Withdraw the solenoid switch in the direction of the 
commutator. , 


rn 
° 

te = Sg 
With the QB starting motor, pull the ball bearing off 
the bearing end-plate using a commercially- 
available claw-type extractor. For this purpose, 
reinsert the pinion and use it as a centeringthrust 
member. With the KB starting motor, release the 
intermediate bearing from the clutch housing and 
remove it. 


’ 


Remove the complete drive spindle: 


‘ 
tt 


3. Cleaning tt the Parts 


Wash the parts in cleaning gasoline or trichloro- | 
: ethylene and biow them dry with compressed air 
(maximum pressure 4 atm.* 4 bar overpressure). 
_ Wash the armature, windings, and-bearing only 
briefly and dry them oft Mea tsly. 


Caution: , mS ys 

Dry the cleaned parts thoroughly because otherwise 
‘gases can.form later in the sealed starting motor 
which can ‘result in an explosion-like detonation. 


_ 4, Checking and Repairing the Parts 


4.1 Armature” * 


* aX *% 


Make a check for an interturn short-circuit using the 
tester and the test probe, and make a check fora 
short-circuit to ground using the test and transformer 


panel. ie 
noe. a 


Test voltage: 80 V AC 


S 


Replacing the Bearings in the Armature 

Before the bearings are removed, the two annular 
projections “a” and “b’’ on.the spring collet must be 
ground off, and the stop “c’’ on the clamping taper 
at the end of the puller must be ground to a bevel 

in order to achieve sufficient expansion of the collet. 


Bushings must! always be replaced with needle-rotier 
bearings. : se f 

a o.. 4 
Using the puller and the spring collet, withdraw the 
bushings individually and one after the other because 
of the thinwalled spacer. 


—_— i 
Replace the needte-roller bearing onty if the bearing 
on the engagement rod-dispjays a poor contact 
reflection. (impressions). 


Before the needle-roller bearing is pressed in, the 
needle bushings should be greased on the inside 
with special lubricating grease Ft 2 v S. 
" : 

é ‘ r) : 
Set the press-in mandrel in the arbor press using the 
clamping pin, and press the needle-roller bearing 
into the armature so that the designation of the 
needle-rofler bearing is visible from the outside. 

ae . ‘ 

With armatufes which originally had bushings, 
spacer sleeve 2 000 224 020 must be installed before 
the needle-rolier beafing is pressed in. | 


* | | ” _ ye pu 


4.2 Commutator 

a £ 
In order to turn down the commutator, the bearing 
end-plate or the intermediate bearing at the clutch 
housing must be bolted to the armaturé. 


Clamp the armature in the three-jawed chuck using 
the clamping sleeve. 
Y 
Commutator — minimum diameter: 
KB starting mator: _ 47.5 mm, 
QB starting motor: 59, Qmm. 


Runout: max. 0.03 mm. 


Using the thrust member, place the. armature on the 
undercutting saw (commutator saw), and saw down 
the commutator insulation. 


Then fine-turn the commutator and check it again for 
short-circuits to ground as well as for Aaa cli 
circuits. 


4.3 Drive Spindle with mull -plate Clutch 

Press the stop ring soi with the locally-made thrust 
member and press the retainer out of thé slot with 
the circlip pliers. Remove all parts and check them 
carefully. : 


Renew the clutch plates. 
Before reassembly, grease all clutch elements lightly 


accarding to the Lubrication Pees tieaiense 
(Section, 9). 


KB Starting Motor 


4 
Starting with FD 224 (Apr. 72), this spindle was 
modified. As.a complete unit, however, this spindle. 
is interchangeable with the previous drive spindle. . 


The sets of parts required to repair the new drive . 
spindle are given in Service Parts List VOT-EVE 513 9 
(Jan. 74) and on microfiche EE. 


Parts from the old and the new design should not be 
interchanged. | : 


Ifthe retainer is not positioned firmly in place after 
the slop ring has been pressed down during 

assembly of the drive spindle. the retainer must be 
pressed into the stop ring with a small screwdriver. 


starters fitted with an extended drive spindle 
length about 80 mm), the depth of the hole, 
ton “a, 44 + 0.64mm, must be checked. 
ole is deeper, washer 3 100 100 000 must be 
Pd between the rubber bushing and the pinion 


1. engagement rod 

2 = drive spindle 

3 = pinion shaft 

4 = washer 3 100 100 000 
5 = tubber bushing 

: a 


ry 


a2 
. - 
i 


QB Starting Motor 


See Service Parts List VOT-EVE 513/24 (Aug. 71) or 
microfiche EE .. for the sequence of the clutch 
elements. Install the spring washer during assembly 
so that-the curvature Ils against the clutch nut. With 
oil- and water-proof starting motors, a seal ring is 
installed instead of the rubber bushing. v 


Slarting with FD 525 (May 75), a modified drive 
spindle has been installed. This is described in 
Technical Bulletin VOT-1-001/107 B dated July 1975. 


? 


i 


% , 


KB and QB Starting Motors « 
a | 

Caution: Be sure that the retainer is propery seated 
in the slot in the drive spindle’ and stop.ring. Use 
only the retainer and stop ring specified in the 


newest service parts list or microfiche. - 


End Play of the Clutch Nut | v. 
KB starting motors with new drive spindle 
design (starting with FO 224); ' 0.9...1.8mm 
in all other starting motors: | =; 0.4..,1.2mm. 


Introduce the assembled drivd spindle into the 
armature, and bolt the bearing end-plate or inter- 
mediate bearing onto the clutch housing, applying 
atorque of 7..¢8 N-m(0.7...08kgf-m). 

1 


\- 
Overload protection 
Introduce the sleeve over the drive spindle into the 
bearing end-plate (intermediate bearing). Install-the 
pinion in the drive spindle and adjust the response 
torque of the overload protectidn with the torque- 
meter. se 
KB starting motor: 160... , 200. N-m (16... 20 kgf-m) 
QB startingmotor: 180...220N-m(18...22 kgf-m) 
starting with FO 525: 200... 240 N-m (20... 24 kgf-m). 

. i} 


The response tor an be corrected by adding or 
removing shipe . 

f Pr 
As a basic rule, the spring lo 
must be renewed after every di 


starting motor eS after rea 


owners nate a 


SSS 
WHIT. : 


TL 
or ae ae oe 


2 


oe eee 


Overrunning Torque é 
Using the torquemeter, check the pyeruneins torque 
of the multi-plate clutch: 


KB starting motor: 0.2...0.4N-m(2...4kgf-cm) 
QB starting motor: 0.3...05N-m(3...5 kgf-cm). 


wis, 


4.4 Stator Frame (Fig. 24) 


Check for a short-circuit to ground with the test and 
transformer panel. Check each winding.to ground. - 


Test voltage: _ 80 VAC. 


Check the excitation winding for open-circuit. 


Test voltage: 6V DC. 


Measure the resistance values with the ohmmeter 
(Fig. 25). 


KB starting motor ees ; 
shunt winding (red/blue): 08 Q + 10% 


QB sfarting motor 
shunt winding (blue/blue) 1.28 Q*)+ 10 Yo 
auxiliary winding (white/red) 0.7 Q°)+ 10%. 


Renewing the Excitation Windings 
(also see VOT-WJA 021/3 B) 


Disassembly (Fig. 26) 


Mark the position of the pole shoes. Place the stator 
frame in the clamping support and release the pole 
shoe bolts. 


“Remove the windings together with the pole shoes. 


K& starting motors have been fitted with a modified 
Stator frame and modified pole shoes starting with 
FD 132 (Dec. 71). 


Stator frame inner diameter, 
through Nov. 71: 110 + 0.1mm, 
Starting in Dec. 71: 109.2 + 0.1 mm. 


Pole shoe height, 
through Nov. 71: 128 + 0.1mm, - 
starting in Dec. 71: 12.4 + 0.1mm. 
The new (modified) stator frames can be recognized 
by the pilot machined out on the drive side for the 
drive-end bearing housing. 

i) 
Caution: be : 
Renew the stator frame together with the pole shoes, 
otherwise the armature will either graze against the 
pole shoes or the air gap will be excessive. 


, 


*) total resistance for two windings 


Assembly 


Heal the excilation windings slightly before installing 
them. then fi them together with the pole shoes into 
the stator frame (observe marking). and bolt them 
loosely in place. 

Press tn the pole-shoe alignment mandrel. 

KB starting motor: diameter 84.0 


- 0.01 


QB starting motor: © diameter 101.0 006 


e 
Fasten the stator frame in the clamping support. 
Tighten the pole shoe bolts and press out the pole- 
shoe alignment mandrel on the arbof press. 


Check the installed windings for short-circuit to 
Qround and for open-circutt. 


4.5 Commutator End Shield 
Press out the bushing using the press-oul and press- 
in mandrel. 


, 


. 


Press the bushing in with the other end.df the a 
mandrel. ae fe 


J 
A suitable support must be used with the QB starting 
motor. aa 


7 


4.6 Drive-end Bearing Housing 


- Press out the roller bearing (together with the 
bushing in the KB starting.motor) using the press- 
Out and press-in tool. 

The gripping edges of the two press-out tool jaws~ 

must be applied between the radial seal and the 

roller bearirfg. Remove the radial seal. 
aa 


Check the parts pressed out (roller bearing. radial 
seal, and bushing) for any damage. ’ 


If a part ts found lo be damaged, all parts in the 
dreve-end bearung housing must be renewed. 


? 


N15 


Fig. 31 shows the old and the new design in nthe KB 
starting motor. — 


Old design -New design 


1 =; bushing 7 -= bushing 

2 = felt disc ce 8 =. felt disc 

3 ~ washer 9 = roller bearing 
4 = roller bearing 10 = radial seal 

5 -= washer 

6 = radial seal 


Press the bearing in with the press-out and press-in 
tool. The felt discs in the KB starting motor must be 
impregnated with Ot 1 v 13 before they are installed. 


With the old design KB starting motor be sure that 
the open side of the rolleg bearing is toward the ; 
radial seal. H 


In order to press the bushing in, turn the press: in « 
tool over. 


} 
4.7 Control Relay 


: f 
Replace a burned or damaged relay. For relays 

with winding lead to ground, check fora firm ground 
connection. if i 


With a vibration- proot starting motor, the piaundl 
connection must be secured with an adhesive 
malen(el: / 


Control relay switched off 


Dimension “A” and "8" 
0331 100..: 3.2 + 02mm 
0331 101..: at least 2.0 mm 


Locking lever and release lever in rest Position, 
locking lever slightly pressed in. 


Dimension “C" _ 
0331100..: - -~--+ . 
0331 101..: .. atleast 0.5mm 


Armature drawn in, release lever in locking position 


Dimension "D" 
0331 100..: 
0331 101..: 


Auxiliary contacts, control relay switched off 


Dimension “E” ; : 
0331 100 ..>. 1.5 +02mm 
0331 101..: at least 0.8 mm 


5. Assembly of the Starting Motor . 


Before and during assembly, lubricate parts accord- 

ing to Lubrication Specifications (Section 9). 

Fasten the armature in the clamping support. Install 

the drive spindle together with the complete clutch 

inthe armature. r 

K8 Starting Motor 

Bolt the intermediate bearing in place. Use new 
hexagon bolts (Quality Class 10.9, previously 10 K) 

and new spring lock-washers. os . 

Tightening torque: 7...8N-m(0.7...0.8 kgf-m). 


« 


Slide anti-friction disc on the intermediate bearing. 


QB Starting Motor 

Bolt the bearing end-plate in place. Use new hexagon 
bolts (Quality Class 10.9, previously 10 K) and new 
locking washers. , ee 


Tightening torque: 7...8N-m (0.7.. 0.8 kgf-m). 


Tab washers must be bent around the bolt heads and 
must make good contact with two of the bolt head © 
surfaces. 


’ 


Press the ball bearing onto the bearing end-plate 
using the thrust member.: “© 
9 Te a 


KB and QB Starting Motors as 7 
Slide the drive-end bearing housing onta, the drive - 
spindle. ? ay 


Press the parallel key into the pinion shaft and slide: 
the pinion into the drive spindle. : 


. 


Install the engagement rod in thé armature from the 
commutator.end. ; % 


Place the drive pinion locking washer on the shaft 

and tighten.the nut wih a torque of 22...31 Nm 

(2.2...3.1 kgf-m) for the KB starting motor and with a 

torque of 20...30N-m (2... 3 kgf-m) for the QB-start- 
- ing motor so that when the tab on the tocking washer 

is bent it is brought into contact with one of the 

6 surfaces on the bolt head. ° 

Caution: 
The locking washer must not extend into the root - 
circle of the pinion. Renew the “Uni-Stop” nut usjng 
a new nut of this type. Do not bend the safety tab 
over by hammering it, but instead use a pair of pliers. 
Use the assembly wrench (KOAL 5483) on the pinion 
when tightening the nut, in order td avoid shearing . 
off the pirdon locating nose. 


Fasten the Stalor frame in the clamping support. 
Place the commutator end shield on the stator frame, 
being careful not to damage the winding feads. 

Slide the armature with the drive-end bearing hous- 
ing into the starter frame and bolt the staring motor 
together. 


Tightening torque: 7...8.N-m (0.7... 0.8 kgf-m). 


Armature End Play 


KB Starting motor: 0.2...0.6mm 
QB starting motor: 0.2...0.3mm 


Compensate for axial clearance only on the com- 
mutator side. Without the carbon brushes installed, 
check the armature for ease of rotation. 


; 
J 


| 
r 


2 


Install the carbon brushes. 


Route the electric wiring so that the carbon brush¢s 
can move easily in the brush holders. ¢ 


Check the brush pressure with a sping balarice 


KB Starting motor 13 4 + 1 N (1.3 + 0.1 kot 
QB starting motor 21 + 1N (2.1 + O.1kg 


j 


i { 
if this relay is defective. be absolutdly sure that itis 
replaced only by the type of relay given in the’ service 
parts list or on the microfiche. 


Control Relay 


’ When installing a control relay 9331 101..ina KB 


starting motor with long excitation winding leads, 
shorten these leads by about fmm by bending them 
in a loop. ; 

i = . oy L 
if an excitation winding with short winding 4eads is to 
be installed tn a starting motor fitted with the oldér 
control relay, 0 331 100. ., the control relay must be 
replaced by a new design relay, 0331 101... 


iY 


Solenoid Switch and Starting-motor Solenoid 


'. No parts can be replaced in the solenoid switch (in 


the KB stalling motor) or in the starting-motor 
solenoid (in the QB starting motor). ) 


In the solenoid switch the contacts at the shunt field 

change-over switch should be cleaned withacontacttile. 
aes 

Replace a defective Solenoid switch or starting: 

motor solenoid. 


Only solenoid: switches with & shunt field change- a 


“over Switch should be installed-in KB starting motors. 


Fasten the solenoid switch or starting-motor solenoid 
in place with threaded pins. 


Adjustments 

: i 
KB Starting Motor aoe ne Aare 
When the tripping lever “‘B” at the solenoid switch | 
is in the release position (touching release lever “A"), 
the remaining distance which the sofenoid plunger . 
can travel before it is brought up against ‘its seat 
must be 1...2 mm. If necessary, bend the tripping 
lever ("W", Fig. 43) and set this distance. Be ¢arefu 
of the riveted joint when bending the lever. ; 


’ , 
The make contact<n the shunt field change-over | 
Switch “K" must close 0.6 . .. 1.8 mm before the end 
,of solenoid plunger travel, i,e; the shunt field ip 
/ connected to ground pr minus before the end o 
/ plunger travel. / 


Sey 
lese 


/ Checking the reserve for wear and tear 
When the release lever A” (trigger) and the locking 
leg of the control relay are in the end position (main 
Current), dimension "b” between the release lever 
and the locking leg must be 2.0... 3.0 mm. 

> 3 ’) % € 


. 


ra 
QB Starting Motor ‘ 
It must be possible to press the pinion back re- 
siliently by means of the rubber cushioning in the 
thrust member of the starting-mdtor solenoid when’ 
the pinion is in the rest position. When the engage‘ 
~ ment rodjls in the rest positiod, it must rest against 
the ball in the starting motor solenoid. L 
Check the return forces with the return spring 
installed. 


Initial pressure: 35./.45N (3.5... 4.5 kgf) 
final pressure: - 60/..70N(6.0...7.0 kgf) 


1 ball 
2 = backing plate 


t 
Axial Clearance of Drive Spindle 
Side the starting mator armature into the working 
Position over the solenoid switch or starting-motor 
solenoid. The pinion’ can now be drawn forward by 
the amount of the’drive spindle end 
KB starting motor: |° atleast0.3mm 
Q6 starting motor: | atleast 0.2mm 
if there 1s NOt enough end play, increase it with a 
backing plate (Fig. 46. No. 2) at the solenoid switce? 
or Starting-motor solenoid. 


w 


2 ad 4, ? 
' / i 
6. Testing a 
See Test Instructions VDT-WPE 510/2 B and Test Aes a a 
Specitication Sheet VOT-WPE 510/203. ee Ce ee A a re ar 


Check that all current-carrying parts havé sufficient 
Spacing and do not rub against each other. Be sure 
that the ends of the leads are routed neatly. . 

See VOT-WJE 510/4 B for details on the oil- and : : : : Fa 
waterproof designs. " Ca 


7. Electrical Connections and Wiring Diagrams a & 
1 = excitation winding b!l = blue ; e ; . 
2 = shunt winding ge = yellow ; 5 
3 = auxiliary winding t= red 4 ; 
4 = control relay sw = black 
5 = solenoid switch ws = white 
6 = shunt field change-over switch 
H = holding winding ao 
E = pull-in winding - Tae | 


7.4 Ie cin | 
KB starting motors without shunt field change-over 

switch and with ground return. Terminal 31 not 
insulated. 


Wiring diagram Before installation of a solenoid 
switch with shunt field change-over switch. 


‘When voltage to terminal 50 is switched’off, the 
auxiliary contact separates the current branches: 
contact bridge to shunt winding, and contact bridge 
to pull-in winding from each other. As a result, build- 
up of a magnetic field through the generator winding 
tn the pull-in winding is avoided (Fig. 48). 


7.2 KB Starting Motors with Shunt Field Change-over 
Switch . « ~ . 


Lengthen the shunt winding leads to about 185 mm 
with extension lead 2 004 438 001. Slide an insulating 
tube over the soldered joint. ; 


o 


2 oon Cees 


2 


a 


co 


ie 
7 


x : 0 
» 7.2.1. With Ground Return (Terminal 31 not insulated) by 
Solenoid switch 0 331 450001 must be used with 49 
Starling motors employing ground ue 


1 = shunt winding in series with the armature 
(as auxiliary excitation winding) 
{| = shunt winding in parallel with the armature. 


4 


®: 


be oe ee 
7.2.2 With Insulated Return Circult (Fig. 50) ® | 
Solenoid switch 0 331 450002 must be used with | 


i 
weer ee ned 
t 


starting motors fitted with an inaulated return circuit. 

Terminal 48 for operation with start-repeating relay. 

1 - shunt winding in series with the armature ae 
7 (as auxiliary excitation winding) . 

i = shunt winding in parallel with the armature. 60 b 50 


é 


; 


= 
~N 


> 


N21 Soa 


Seer ecee a 


O--------- 


- Test specifications 


- 7.3 QB Starting Motors 


Foc operating with start-repeating relay, Terminal 48 
(Fig. 51): - £ 


! 

For parallel operation! (Terminals 30 f and 50 b) of 

2 starting motors on dne flywheel ring gear (Fig. 52). 
The maincurrent for both starting motors is switched 
through a double-stafting relay when both starting- 
motor pinions have meshed. 7 

In order to testa parallel-operatio starting motor, 
place.a bridge from Terminal es) to Terminal 

50 b (50 d) — main current. 


x 


8. Technical Data 


KB Starting QB Starting 
Motor :  , Motor 
SS 
Minimum commutator. i 
diameter 47.5mm 59.0mm 

& a. 


Brush pressure 194+ 1N 21+ 1N 


End play of armature 0.2...0.6mm 0.2...0.3mm 
End play of drive ‘ 
{Spindle atleast 0.3mm _ atteast0.2mm 


Return force of helical spring 

on the engagement rod 

initia pressure 35...45N 
final pressure 60...70N _, 


Tightening Torques 


Hexagon nut at pinion 22 >. 31 N-m 
Bolts holding the inter- 


‘mediate bearing on the 


clutch housing or on the 


. bearing end-plate : ¢ 7...8NMm 


o 


Concentricity . 
of commutator max.0.03mm  max.0.03 mm 
of laminated core max. 0.05 mm = max. 0.05 mm 


~ Multl-plate Clutch 


Overload protection’ 160.'..200N:m 180... 220Nm 
: (200... 240N-m) 
Overrunning torque. 0.2... 0.4 Nm 03...05Nm 


Other Technical Data é aa - 
Microfiche ‘VOT-EE.. > 
a ¥ Z 


Service parts list for j 
KB starting motor VOT-EVE 513/19 


* Service parts list for 


QB starting motor _  VOT-EVE §13’24 
Replacement ofexcitation . 

winding VDT-WJA 021/3 B 
Test instructions for é : 

starting motors, VOT-WPE 510/2 B 
VDT.-WPE,_ 510/203 B 


Test instructions for solenoid 


_ switch, VOT-WPE 712:3 


Test specifications .- . VDT-WPE 712°3-1 


_ Oil- and water-proof designs .VOT-WJE 510/4 B” 
oe ‘ - 3 i 
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Onty tor use withen the Bosch Organization. Not to be communicated to any thee Perty 


New Product VOT-1-001/2 En 


4 _ 2.1982 
SLIDING-GEAR STARTING MOTOR 7 


0001 420... KE 24° V.7.5 KW 
0001 421 1 KE 12.0 5.5 kW 


\ i ae 
Since the start of 1981, Bosch has beeh delivering a new Aitirl-cear Sear ies 
motor, the Type KE. oe ee ak f aceaaied 


t * . ‘ . i : ; ; 
This starting cotbr is an electrically driven, single-stage Sealed cee starting © 
motor with mechanical pinion rotation and an insulated return Vie: 


It is protected against heat, oi] and water. 


The external features of this starting motor are its "cradle“-mounted solenoid 
Switch which actuates the overrunning-clutch drive (Positork): through a fork 
lever. The flange can be rotated to suit the engine in question a d the end 


shield is of the opep type. 


The first customer for the 24 V version is Caterpillar Co. 


SOS 


achatiebersich KH. Kundendienst, Kit-Auerdstung. ‘ 
Oy Robert Bosch OmdH, 0-7 Srcpert Postiach 60. Printed In the Federal Republic of Germany. 
Imorime en Repudfaque Federete J ane par Robert Bosch GmbH. 


> 


i 
Nut zum internen Geprauch Westergebde on Oriute nicht gestettet 


% 


| . . | AL 
0 001 510 .. -QB 24V9PS- ro, -  , VDT-BME 513/33 Bo, 


“Introduction of various improvements in starting motors . 2 ig VDT-1-001/101 > mi 
: | Edition 11.1974 - 

<3 * Translation of German ~ 
Nye \ ; ; . edition of 17.10.1974 


In order to meet today’s more stringent requirements, ‘improvements were necessary in the 4.) », 
following QB starting motors: x \ 


l 
1 
\ 
\ 


cat) 
s 
\ i 


0.001 510 008 
009 
014 
017 
018 


Individual details are given below: * 


1. Fastening screw - drive end shield 


In individual cases the fastening screws in the drive end shield had begun to work loose,).. 
and.this was remedied by a changeover from fillister head screws to hexagon screws 
2911 072 199 (quality 10.9) at the beginning of 1973. ey 


As from Sepfember 1974 (FD 429) there has been a changeovef to the 2 mm longer hexa- 
‘gon screws 2 911 062 201 (quality 8.8) and the threaded oles i in the stator.frame have ~ 
‘been made 6 mm deeper. 


A 


ne 
‘ 


In case of repair the old Fillister head screws ist be replaced by ee 
screws. i et a i 


The screws should be tightened with 7 - 8 Nm (0.7 - 0 kgf-m) of torque: 
. . : | 


« 


3 
2. Improved auxiliary excitation winding : 
For the vibration-proof starting motors listed above the auxiliary excitation winding: 
2 004 106 035 was introduced in the middle of 1972. Thé insulating sleeves on the 
terminal ends have been improved and the connection leads between the coils of the 
auxiliary winding ore fastened to the drive end of the main winding’ with hemp string. 


(Fig. 1) 


Binding band 


°o 


. 7 


. 


y Geschotisberech KH Kuncengrenst 
i © py Robert Bosch GmbH. O 7 Stuttgart 1, Postfach 50 Printed in the Federal Republic of Germany 
impame en “Repwbhave Federsie a Allemagne pe Robert Bosch GmoH 


£-009/109 
5 Seite? 
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8 a 
3. Supporting the connecting bars of the main windings 
ES a a i ed 


d 
In individual cases the conhectin 


g bars of the main winding have broken off directly behind 
the fastening screws on the relay 


. In order to avoid this, the connecting bars have been fasten- 
ulled across the connecting bars in starting motors 
as well.(Fig. 2) The straps are mounted with the fastening screws for 


ed with straps and a rubber hose ) 
0 001 510 008 and .. 017 
the relay. ss 


In addition to this the connection leads to the auxiliary and shunt windings must be firmly fixed 
, 4 


in place as detailed in Fig. 2. 


Beginning of control relay winding (yellow). 
vee : End of control relay winding (black). 
Beginning of holding winding (btue) fixed firmly 
Onto the connecting bar at terminal 37. : 


‘’ 


Beginning of auxiliary winding (white) - : 
fixed firmly onto the beginning of the “ Beginnirx sted ele 
pars Rear . eginning of holding winding (blue). 
Scand mmiginy Hele winding, i Beginning of shunt field (blue). 
! End of holding winding (red) firmly 
’ fixed onto the main field winding. 


t 
Auxiliary winding (red) and end of 
shunt winding (blue) firmly fixed onto» 
commutator segment. 


In order to increase the carbon brushes 
"to carbon brush set 2 007 014 QI7, consis 


consisting of 8. 


esistance to vibration there has been o Shongaover 
of 4 brushes, in place of set 2.007 014 014, 


In some cases the bearing cap 2 005 8269, (Pos. 62) has worked itself loose on the clutch 
housing of armature 2 004 006 101 (Pos MO and the pilot has thus become wort away, where- 
by the threaded holes have been destraydd, thus rendering the armoture unusable. ° 


° Gri 4 


2 


5.1 Asa remedy on additional pinned fitting with 4 slotted spring pins 2 917 760 095 
been introduced as from August 1974 (FD 428) to be used simultaneously together vi 


4 


if 


four 4 mm longer fastening screws 2911 071-58 (Fig. 3). 9 


Slotted spring pins 


7? 


H f ba tae ; : 
The replacement armature '2 004 006 J01 will continue’ to be delivered under the same 
Part Number. ‘The bearing cap is fastened on the armature with the 4 screws and the 
slotted spring pins are only knocked/into the bearing dop. After the drive spindle has 
been mounted'the slotted spring pins must be knocked into the clutch housing. pefore ; 
the hexagon screws are tightened up. In case of repair the slotted springpins§ 
2.917 760 095 must be renewed. The bearing cap and the armature orewnatched apd: wees 
bored together, and must not be interchanged. ‘Tighten the fastening screws wit * ye 
7-8 Nm (0.7 - 0.8 kgf-m) of torque. In order to prevent screws being overtightened’ - a 
or working loose, this torque qrest be strictly adhered to, since in this casé no retainers...) 
or retaining plates 2 001 021 000 are used. ' cee 


~ 2 = 
If a starting motor built before. FD 428 is repaired and the armature is not exchanged, 
_ then the retaining plates must continue to be used. 


; | 


Warranty procedure z : og 

if starting motors break down because of loose bearing caps on the clutch housing within 
12 months of putting into operation, the repair can be carried-out free of charge where 
the starting motor has not’been in operation for more than 50,000 km. A condition of this 
faicdeal arrangement is shat the starting motor be handed over to a Bosch Service in an 
unopened state ‘with precise details of operating time and putting into service. _ 


Please give 10tas the defect number, 


4 i 
» . yoo 


i 


nee | : : . 
In case of enquiry, please contact your authorized representative. 
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